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OVERSIGHT ON EDUCATIONAL TECFNO|,r^^^ 



TUES;)AY, SEPTEMBER fl, 1982 

Hquse of Representatives, Subcommittee .on Elemen- 
tary, Secondary, and Vocational Education and 

SUBCOMMI-CTEE ON SeLECT EDUCATION, COMMITTEE ON 

Education and Labor, ^ 

. ^ ^ _ Washington, D.C. 

The subcommittees met, pursuant to call, at 9 a.m., in room 2175, 
Rayburn House Office Building, Hon. Mario Biaggi presiding. 

Members present: "Representatives Biaggi, Murphy, Kildee, 
Erdahl, and Petri. „ •* 

Staff present: John F. Jennings, majority counsel; Nancy L. 
Kober, legal specialist; Tanya Rahall, staff* assistant; Roseanne 
Tulley, adm/nistrative assistant; and Elect* ^eahler, minority 
counsel for education. / 

Mr.*BiAGGi. The meetipg is called to order! ^ 

The Subcommittee on Elementary, Secondary, and Vocational 
• Education and the Subcommittee on Select Education are conduct- 
mg a-joint oversight hearing tod^y on the issue of educational teCh- ^ 
nology. ' . 

The purpose of this hearing is to examine how the rapid changes | 
in technology are affecting our educational system. We are inter-'? 
-nested in learning what new equipment is available that has appli-. 
cations in the schools;, ^w technology can be integrated into the' 
curriculum; and, how students and teachers can a^u'ire the skills 
needed for a technological society. 

This hearing is being held in conjunction with the release of the " 
findings of A major assessment of educational technology conducted 
by the Office of Technology Assessment. We are pleased to wel- 
come John H. Gibbons, the Director of OTA, to present the conclu- 
sions of this study. ' ' 

W ilso have a knowledgeable panel of witnesses to res^ 
the"issues raised by the OTA regort. 

We are also privileged to have with us this morning sq 
perts in edwcation technology Who have brought along new 
ogy being used in education today. They will be explaining this 
equiptnent after the second panel speaks and will be available for 
further demonstrations ar^l questions after the hearing. We en- 
courage everyone present to stay for these demonstrations. , 

Mr. Erdahl. You and I, along with other members of the staff, 
are here to listen and learn some exciting new breakthroughs in 
this area of innovation in ^ucation. So I am just pleased to be 
here with you today, Mr. Chairman. Thank you very much 
. Mr. Biaggi. Thank yjQjj/Mr. Erdahl. 

(1) 
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[The opening statement of Congressman Murphy follows:] \ 

Opening Statement of Hon. Austin J. Murphy.- a R^:freskNtative in Congress 
From the State of Pennsylvania and Chairman, ^Subcommittee on Select 
Education 

This morning we will hear from th^ Office of Technology Assussment on a report 
wliich they have been working on for my sfibcommittqe for the past 2 years which 
deals with one of the most discussed and controversial issues in the^ field of educa- 
tion today— education technology. Although technology has been ifi existence since 
the earlv l050's, it has not been until the latter part of this decade that the intro- 
duction of the micro computer into our classrooms and homes has becom'e so very 
prominent and widespread. Many questions ')have been raised as to the cost verses 
the over-all educational benefit of implemeRiing such a system into our school set- 
tings and other training programs. I am hopeful that OTA's findings first of all be 
able to inform us of the types of svstem's being used and the extent to which they 
are currently being accessepl, as well as comment on the--«ocial imphcations. if any, 
which have been exhibit(id by the introduction of the computer into the classroom. 
Will our teachers becomt obsolete'.^ Will our students become computerized "zom- 
bies" resulting in lack of social interactions with others. Should thert^be some guid- 
ing role for the Federal Goverment or State government in developing a role for 
computerizejd education':" All of these are questions which, have and are still being 
asked as we enter inta.this "information age". , ^ „ . i_ 

Although the development of the technology or "hardware, has, been of great im- 
portance, serious attention is now being givert to the development of courseware to 
be used by the computer in«teaching. Questions have been raised as to the problems 
which are beginning to surface due to lack of.knowledge of school administrators 
and faculty in selecting courseware what will do more than simply "drill students. 
Afeo since the softw^lxe/courseware is generally about three times as expensive as 
the purchase of the computer equipment, i^will be necessary for the school district 
\o plan their curriculum programs with ft/ture considerations in mind to insure that 
their software purchase today will not be obsolete within the next few years. 1 hese 
"gray" areas are being researched, and I hope that our other witnesses today will be 
able to further expound on these questions. 

Technology in education is not totally new. However, we have come a long way , 
from the use of projectors and records fojr our teaching apRaratuij. Reports by the 
National Institute of Education have shown that computer assisted instruction does 
benefit students especially in math and reading, but can technolo^ be of value in 
other education programs. Hopefully we will see this today. It is important for us^^ 
here in the Congress to be aware of the benefits and drawbacks to technology devel- 
opmeffT^and implementation into our-classroom. especially in light oT all the legisla- 
* tion which has been introduced during this Congress relating to educatior] technol- 
^ oir\- The "information revolution" is occurring now. and not something that is a 
possibility for the future. It is anit^sue which must \m addressed today, to insure the 
greatest return in the future, 

Mr. BiAGGi. The first witness is John H.^Gibbons. Director of the 
Office of Technology Assessment. 

STATKMENT OF JO^IN H. (UBBONS, DIRECTOR, OFFICE OF TECH- 
NOLOGY ASSE MENT. ACCOMFV^^ BY FRED VVF TEN. 
'PROGRAM \IA:vV(;EK. PRUDENCE ..wi.i:R, ASSISTANT ki.JJECT 
DIRE( TOR. AND LINDA GARCIA, ANALYST 

Mr. Gibbons. Thank you, Mr. Chairman. ^ r^ ir ^ .ir 

I am pleased to be accompanffedahis morning by Dr. l^red Wein- 
garten on my left, who.is our pro^m manager for computers and 
information technology; Prudence Adler, who directed this project 
that we are reporting on this morning; and by Linda Garcia, a key 
analyst in that study. ■ , u j 

We are pleased to report to you this morning about how educa- 
tion in the United States may be impacted by the wide-scale de- 
ployment of the new information technologies, and also, Mr. Chair- 
man about how some of these technologies might be used to pro- 
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vide and improve educational services. My remarks are derived 
mostly from the findings of our assessment entitled^ "Information 
Technology £tnd Its Impact dn American Education," but also, in 
part, from information generateS^iri other OTA work having to do 
wi{h telecommunications and microelectronics, 
' I would like to submit for the record, Mr, Chairman, a copy of 
the summary of that study that I will be reporting on, and also a 
one-page report brief on that. 
. . Mr, BiAGGi, Without objection, so ordered, 
[The information r^fetred to above follows:] ^ 
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Foreword 

f 

Over the last decade^ American education has come. to face a number 
of new demands that must be met with limited resources. Many of 
these new demands arise from the growing dependence of our society 
on high technology as a basis for domestic econopiic growth, interna- 
tional competitiveness, and national security. In October 1980, the 
House Committee on Education and Labor, its Subcommittee on Spe- 
cial Education, and the Subcommittejp on Science, Research, and Tech- 
nology ofthe House Committee on Science and Technology asked OTA 
^0 examine the extent to which information technology could serve 
American needs for education and training. 

^ This^eport docunients two basic sets of conclusions: 

L The so-called information revolution, driven by rapid advances 
in communication and computer technology, is profoundly affect- 
ing American education. It-is changing the nature of what needs 
to be learned, who needs to learn it, whc^will'pro^ide it, ^d how 
it will be provided and paid for. 

2. Information technology can potentially improve and enrich the 
educational services that traditional educational' institutions pro- 
vide, distribute* education and training into new environments 
such as the home and office, reach new clients such as handi- 

. capped or homebound persons, and teach job-rjplated skills in the 
use of technology. 

The\OTA report provides an overview of the issues relating to the 
educational applications of the new information technologies. It ex- 
amines both the demands that the information revolution will make 
oh education and th^pportunities afforded by the new informatior 
technologies to meet those demands. Rather thai?tfocusing on a sinme 
, technology, , it examines the fuU range of new information prodvicts 
and services siich as those based on the combined capabilities of/com- 
puters, telecommunications systems, and video technologies. Similar- 
ly, the report surveys a broad range of educational providers, 
amines how the application of information technologies ml 
their abilities to provide education and their respective edu<S 
roles. s. . \ 

^OT>V .acknowledges with thanks \nd appreciation the-Cidvice and 
counael of the papel menibers, contractors, otheragencies of Govern- 
ment, and individual participants who helped bring the stydy to 
completion. 
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Informational Technology 
and Ks Impact on 
American Education 



M()d(»rn society is undergoing profound technologicaJ and social 
changes brought al)()Ut by what ha,s been called the information revo- 
lution. This revolution is characterizeei by explosive developments in 
electronic information technologies and by their integration into com- 
plex information systems that span the globe. The impacts of this rev- 
olution affect individuals, institutions, and governments-x^^ltering 
what theyyio. how they do it, and how they relate to one another 

If nuiivKiualM are to t hnvc economically and scKMally in a world that 
will be shaped, to a large degree, by these technological developments. 
lh(\v must adapt through education and training. Already tliereisevi- 
dimt 1' of demands for new typ(>s of education- and training, and of new 
institutions eriierging to fill these demands The historical relation 
ship betwe(>n education and (iovernment will be affect(»d by the role 
that ( lov erniTu'iit plavs i;i enabling (xlucalional institutions to rivspond 
to the changes creatiHl bv the^^^^ technologi(*s 



Hack {ground 



jj istoncalK . ( he !'V(!t'ral ( lov ernment ^ interest in educational tech 
oology has been spoi ad ir nsin*'; as some promising new terhnolog>' 
appeartMl and falling as that Irchnologv failed to achie\(* its {^roniistv 
Att<'ntion was locused. more 

over, on the t • 'C luiolo;.^\- itself - - 

and not on the !^[-o.Mier educa / I 

t lonal en\ iroiUTient m u'hich It » 
was to Ix' us(ul I n I lu^ late {\ 
P.XiO's. for example, the . Cx,''^*!y.f( 

.^ral (M>vtMnmt^Ti\ (xn^led a ^ '^^-^•i^^** 

ruirntxT of r<^s<'jireh and (lev . 1 1^^^ ^ 

opment [)ro)ect-s m I lie use of "Sii^' 
coniput t-r assist <^<1 inst met i< )n jfejAjL. --^ ^ / ^ 

(CAI) Interest in t lie pr())(Mt.-> 4^^%^ m 
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i, ^ ■ ' 

Computer-ba^d education is the use of computers for 
educational purposes. It iiicludes: 

1. Computer-Managed Instruction ^CM/A— Wherein learn- 
ing takes place away from the computer, while the com- 
puter scores tests, interprets results, advises the student 
what to do next, and manages student records and other 

^ information. 

2. Computer- Assisted Instruction ^CA//— Wherein the stu- 
dent receives individualized instruction by interacting 
via a computer terminal with the instructional material 
logic stored in a computer. 



, lu^ I )) m tnlui a Clonal ir\ ft >r inatlun t <*t hiiul< )^ \ lias droppcvl pr(H l[)ltou-s 
Iv Al th(» salnr llrnr drvclopiiu-rit aiul applications of informal ion 
tei hni.lo^N hav (- adv hnrt-d ra[)iclly in nian\' sec tors Puhli(^ sc hools. 
l)(vs('l l)v pis)hU'nis that suc'h ten hnolo^y n\i^ht nuti^^citr ha\ (' la^^^i-d 
hchind in aciaptin^ to tt c'hnoiu*i( afohan^^vs In mow of this situation 
OTA was askod in Octoln'r 1 vThO to looxainint- tho p<4cntial rolo of 
now uiforoialion t <v hiiioh )^^> in ocUic dlaon Thr dSscHsinont was init i 
atoci al t h<' j-rqn.'st of. 1) th*' SnlK'omnut tt^o on SvJocl iMliication of 
tho Hous(' Commit l(^tM)n l\din alion and Lahor, and 2) the llouso Sub 
oorTinutloo on Soiono(\ Host^aroh, and 'IVtdinohjK^ (\)rnnur(oo 
on Soioru^o ancl To(dinolo^^\' 

This roport oxamines both tho doniands the information revolution 
will make on eduration and the opportunUies afforded to respond to 
those demands. lnelu(ie(l m its seope are a survey of ihe raajor {)ro- 
viders of edurataon and trainln^^ both Iraditional and new. and an ex- 
amination of th(4r chanKinK roh^s 1'he full ranK<' t>f new information 
products and stTVieos rather than any Min|-;le tec hnology is examined, 
Minc^e the major impact on evluration will most likely stem from the 
ir^'^^ralion of these technoloKU'^ into inst niet lonal systems. 

lM)r t his rr[)ort ( )T A has dcfinoil rducnthtn to inrhide [)ro^n-ams pro 
V icic^<i throu^^h a variety of mstitotioris and in i\ variety ol settm^^s 
irududui^.^ [)iibli(^ s<'hools, private. non[)rv)fit inst nut ions that o[)erate 
on thf' elemental y secondary, an<l [)o^;t sec (,ndary levels, proprietarv 
s( b(M)l.-i. trainin^^ and edu( ation by aidustry and lahor unions, instruc 
tiona hrouf^li the military, and services provided t broii^»h libraries and 
museums or delivered (lire< tly to the home I n farjiuit ion iochnolo^:}- 
IS defiiied to iiu ^l(le oommimH^at lo^ystei^is suyh as direct broadcast 
satellite, two way Interactive cal>lo,Tr)wpowe^ Hroiidcast m^. comput 
oi ; (mchiduiK personal coiii^iteri imd t he now band held compiilors), 
iuid (♦leveacMi {m< lndm;: \V|M|»sk and \ idoo^tiipo ea-. sotlr) 
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The assessment was premised on three initial observatioiixs and 
assumptions: ► , * 

• The United States is ufider^oing an infarmatiori revolutribn, as 
documetf^tpd in an OTA assessment, Computer- Bused National 
Information Systems. 

• 'I^ere i^^ a public perception thai the pu[)lic schools are "in trou- 
ble, " and are not responding well to the normal educational de- 
mands being placed on them^ F^iblic schools in many parts of the 
country are faced with sevei4 economic problems in the form of 
rapidly rising costs and reduced taxpayer support. These pres- 
sures iire forcing d new search for ways to improve the produc 
tivity and effectiveness of schooling. . ' 

• A host of new information technology pioducts aiid services that 
app>eared capabLe of fulfilling the educational promises anticipated 
earlier are entering the marketplace with affordably low cost and 
fa.s y ac CfS.s i t) il i t y 

i ^ 1 A 1 . . . . i . * I t 1 . ..1 .iiLunUoii toi . . . . ^ i . I i ,1. ^vi 

.ki)o\v In su IX ana. V, the asse^^snieiit s find in ^,^9 are. 

• I'Kt' flowing u.-^t (4 1 iitoniialk)!! U chn<)l<)g\ lhr<Mif^li<Mii 

i.s creating ni<ij()r new demands for education and training in the 
linited States and is increasing the potential economic and social 
penalty for not responding to thos(^ demands.^ 

• riu' information revolution is creating new stresses on many 
S(KUetal institutions, particularly tliose .such as pu[)lic scliools and 
libraries that traditionally hav(^ borne the niajor responsi[)ility 
for pro\'icling education and otlier public information services. 

• Information technology is already be/^inning to play an impor^ 
tant role in providing education and training in some sectors. 

• Information tcn^hnology- liolds significant promise as a mechanism 
for re.spgrichng to the education and training ne(^ds of society, and 
It will likely l)(H'onie a major velncle for doing so in the next few 
decades 

• Much reiiwilii.i t() \)v le^UI»(xl aboul the educallonaWMd p^^yc^iO 
logical (^ffert.s of tei Imologi^al approaches to instruction Not 
(^nough (\xperu nri h/u'^ In^en giun<Hl wit h the iiew information ux h 
oology to determine completely how that technology can most 
benefit learners or U> predict pOMSible ni^gative effects of it.n use 
(ii\'en I [lis insufficient expeiience, caution s[iou^ld be exorcised 

undi^rtaking any major national (effort, wliether fcHlerally in 
spir<'(^ oi; not , I (> mt ;^o<hi< t hese new I echnologies into echicat ion. 
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The Information Society 

Role of Information ; * ^ 

For the foreseeable future, information technology will continue to 
undergo revolutionary changes. The microprocessor — an inexpensive, 
mass-produced computer on a chip — will become ubiquitous in the 
home and office— noJ^^only in the easily identifiable form of ^hfJ per- 
sonal computer or word processor, but also as a component of mimer- 
ous other products, from automobiles to .washing machines ana ther- 
mostats. High-speed, low-cost communication links will be available 
in such forms as two-way interactive cable, direct broadcast from sat- 
ellites, and computer-enhanced telephon^etworks. New video technol- 
ogies such as video disks and high-resolution television will be av^- 
able. These technologies will be integrated to form new and unexpected 
types of information products and services, such as videotex and on- 
line information retrieval systems that can be provided over telephone 
or air waves directly to the home. 

It is impossible to predict which ot these technologies and services 
will succeed in the competition for consigner dollars, or which wiU ap- 
peal to particular markets It is. howg^er, reasonable to conclude that 
they will radically affect many aspects of the way society generates, 
obtains, uses, and disseminates information in work and leisure. 

The growing importance of information itself drives and is driven 
by these rapid technological changes. Until a few decades ago, the in- 
formation industry -that industry ^iirectly involved with producing 
and selling information and information technology -was relatively 
small in economic terms. It is now beccuning a m^ijor component of 
the U.S. economy. While most economists still talk about the tradi- 
tional economic sectors -^xtractive. manufacturing, and service- 
some now have begim io define and explore a fourth, the information 
st^ctor One analysis has shown that this new sector, if defined broad- ^ 
ly, already accounts for over (U) percent of the economic activity of^ 
the United Slates X 
Many firms mvolved directly with information are large anci^o'w- 
mg Two o( the largest corporations in the world. AT&T a«(d IBM, 
principally manufacture information products and provide informa- 
ticm services Moreover, business in general is beginning to treat in 
fonuation as ii factor of production that takes its place beside the con 
ventional factors of land, labor, and capital. In addition, the (iovern- 
menl is beginning to treat information as an important element of na- 
tional security. While defenses officials have always been concerHed 
about the disclosun^ of military information such as troop move- 
ments or weapons di^sign t hey are now also conctM ued about the in- 
ternational leakage of more ^^'^eral U.S. .scientific and t.echn>t^al in- 
formation that other (Countries could conceivably use t{) pur^^ue eco 
nomic or nulitjuy goals t hat are m (ontrast to our own 
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In addition Lo serving as an economic good, access Lo information 
IS becomiifg incneasingly important for individuals to function in soci- 
ety effectively as citizens, consumers, and participants in political 
processe^i. Relations with government at all levels are becoming more 
coriiplex whether [hvy involve dt^aling with the Internal Revenue 
Se.r\ ice, applving for social benefits and services, or seeking protec- 
tion from real or perceived ])urt^aucratic' ahuj^e. Individuals are con- 
fri)nted ^ith the need to ev aluatt^ more sophisticated choices and to 
understand their rights and responsibilities under the laws and regula- 
Mons intended to protect them in tht^ marketplace 

lilfui lUatioil I c V hiioiogltrn 

1 h^- I apKl r\ oluLlwU wl tbr tvjiwwlog lccK..wlw^iv Ill y\.< tt v% sJv.< 

has rshaped the In I or n la tlon revolution. 

( nl>lc ci\)\v -1 > .-^Ir I M.^ w t ir I eln «.lal pi v ....... . t » ai » .:>i i » l U < 

> . er ii \a h (■ rather than I In ou/^h an v^ a\ es tir e gr ow i/W . apidl\ '('he 
luWt [ .•) V ^tt niS i>tti I ;iu)i r c haJUH \r^ iUid >ou.r wtlei t v\ o -Jw ti v i. ornnuinl 
t <it l< )ii 

.^oLillUi 1 . i .,i ijn I . ti... 1 .* .1 1. . l. j t 

. i nrv\ t \ J < :^ .J trlr \ .. . t v^ wik^ I- ^.-i > r ^ at/i^- .>u I r 1 bt'r:> iuid 

(•a.th Matlon uvs nn ^ v\itfi ^ptn lall/,f .1 |,ro^ia.nln^ 

l>l^Ual 1 cK phiMu- ' it-t » I K Ihr ^^^l^t L o dl^l t al ^ i ai 

..ilow, teltpht-'ue line.t t<, ^ ar r \ .i.ore inh^rinuiion at higher speed and 
w ith great^T accvirae\ pi ov iding betti'r linkage of int(jrmation bet\/een 
computer terminals 

Broadcast 'r'erhrioh>^ir.'s ^>onir di-^ii itniiiou u <. h^iologie^ m th(^ en 
tertamment market ma\ also ha\e important potential t^lucational 
uses |-\)r one. tht^ dncrt Iwoiuica^t satcllilv can transmit a program 
directly to a home or office, bvpassing a cable system V^iv another, 
/f)v\ p()V\tv .^tation>_ which restrict transmissit^n to a limited geograph- 
ical range prox ide a low entr\ c;ost to licensees anvi are sul))e("t7 to I(\s,s 
legvilation than aie traditional broadcast statUMi.s 

(\>iliputcrs 1 he de.-slgli iuul uses of eouiputers hu\c ti<.l\ancud Lx) 
(l.e point wheir theie is now a mass consumer niaikel f</r computers 
and computer s<7ftware Mort-over. nt-t works that link privately owruni 
lonjpLitt'rs hiive expanded at cess lo iiifornuition l)t\^kU)p cOIlipu Uts 
aj e [)e( oinlng more <.t)rnmc,n In thr home tht* snutll business, and f(U 
mal eilueiitloiud settings Fht^ u.ie of hatuf ht'lu (^otiipuU'i ebedpi^r and 
more portable tltaii deskl*)p e^^nput<*^s has also increased Along With 
( omjiUter development liave ecmie advances in the interface between 
fiumans and eoin[)uters input/oiilput technology Input technology 
is the [)r»K'(\ss of putting information into the (M)mputcr (Mthe^r^by typ- 
ing It. speaking to the (()m[)uter, or showing the computer [)ictur(\s. 
I )e\'t^l()[)men( s in out[)Ut technology, or "[)eripherals. " are occurring 
in the area^^ ot low cost print er^^, grii[)hics (part u^ilarly color gra[)biCM), 
and voice 
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•Storage Technology.- Data programs ^re stored on a variety of 
media for use m the computer: sUicon chips, floppy disks, and hard 
disks. Improvements are being made in sMch technology for both large 
and small con^puters. ,^ 

Video Technology. -Significant developnients in .several areas of 
video technology are Ukely in this decade. Video cassette recorders 
are already important consumer devices. The filmless camera, which 
^combines video and computer technology to ^write" a picture on a 
very small; reusable floppy disk, may soon be available. • 

Video Disks. -Resembling a phonograph record, a disk that stores 
television programing is of considerable interest to educators. It is 
durable, iiiexpensive to produce, and Capable of storing a large amount 
of data and programs 

Information Services bcvei til ol Lhc^ aforementioned information 
technologies are now being integrated irtto information systems. Fqr 
example, several countries now use the existing television broadcast 
medium to bring information services to homes and offices Using a 
teletext system/the user can select a page'for special viewing as it 
is transmittt^d in segments over the air In a videotex system the user 
can preselect a page from the central system for immediate viewing 
Closely related to videotex are the information networks that provide 
owners of desktop Computers and terminals with access to computer 
and data services and to one another over communication networks. 
Through electronic conferencing, geographically separated individuals 
can participate in meetings. Variations include audio conferencing. 
which uses telephone Unes; video conferencing, which supplements the 
voice connection with television images; and computer conferencing, 
which involves transmitting messages through a central computer 
that then distributes them as requested. 

Impacts on Institutions 

impacts from tht: information revolution ai c bcln^ tclt by ^ovcin 
inent at all leveL^ and by the military, industry, labor unions, and non 
profit service institutions Traditional services provided by these in 
slitutions now overlap in new ways and offer a wide variety of new 
services based on inforiuation technology Foi example, firms as di 
verse as investiuenl houses and retail stores now compete with t)aiiks 
by providing* a variety of financial services Himks. on the othei hand, 
are beginning to compete with computer service bureaus in providing 
mpre general on Une information services to businesses and homes. 
The U S Postal Service, along with Congress and a variety of Fed- 
^ (>ral executive and regulatory agencie.s. is considering the degree to 
' wllich it should compete with private telecommunications firms in the 
provision of electronic nuiil scTvice.i. Large computer firms such as 
\\\M are moving toward (lire(^t (Competition with traditional telecom- 
munication common carriers such as A'lV^T for the prf)vision of infor- 
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mation services. Tejephont' corripanies jimy offer "electronic yellow 
pajges" that could rival the classified advertising business of news- 
papers . ' 

Those institution.^ principally oonceriK^i witli the coUec^tion, storagti^ 
or transfer of-informaliion will feel the greatest effects. They include 
both private sector firms in fields such as publishing, entertainment, 
and coriununications and public or nonprofit organizations such ^s 
libraries, museums, and schools How they handle their product — in- 
formation -may difft^r from the handling of tangible goods by other 
institution.*:! because infor mutiun buy characteristics that differentiate 
it from eangible good.-i Vui exuinpU-. iriforrriation can be reproduced 
euhiily and relatively iru*xpt:risi vely H can be transpijrted instantly 
worldwide and presviOiablv can be uaii^feired without affecting its 
original owiier*sh>J) Tlujy Cv^py right oi other fi^rrns of protection for 
1 ntel let.- tual proper t\ dat^* ba^^e^i pr^)gr airl^^, oi chip designs Unpor 
tant to the growth (;f the liifor relation iridu.-^tr y 

V\ MK I lie hvi.-iliic ♦ ..dJli.^ hitvM iiiul iv.n liLXi^ dU. , .. . ,v . .1 » 

1 i 111 t* ^ \>i>ok pvibil^^lilrig ru w.Mpiiper ^t Oi br t.adea^tturg tht g. (;wth 
of tlil.^ :e(i(>i to.d \[.^ moveint rit into t-L-cliOUU fiM rns i>i publi:ibliig 
will cr t atf ( (M.flu t with tr adltlOuaJ ^^i,cletal attli udes abo Jt in for ma 
t loll 1 Ik- <. oik fpt of lufor li ration an a pablu ^ood w Iiw^k.^ f r ee ox change 

ba.-jic to tlu- fu/i<. lioning of .M(,cit ty L*i iriherem in thv.- firr»t amend 
nic-rit t<. ihe (\)ustitvitu>ri and underbej} the e>itablidhm^nt of public 
hbraiie.^ arrd ^ichool^ This ct^iwept C(jnflicts with the rnarkfl view of 
information, which reeogm/,t*s that there are inherent costs in the pro^ 
vision of information Adopting new information technologies will en 
tail extra costs that must be borne somehow by the users of those 
technologies 

1 he corrflu C t>v l w t c u t l.c \ Ik w wt UdM* muLhui atj a io«i kct ^ootl aild 
the v iew of it as a 'public gvMKi affects public institutions in a number 
of wavs Public nonprofit inMlitiitions find themselves increasingly in 
couipetuion wab private pr ofltrrrakirig fir rrrM that offer the ^^ame or 
^^irnilai ^^ervu e^^ 1 n.^stil u tiv)rK*i .-iuch a^t libraries ^tchool^^. aiid museums 
are be^irirHwg t(, feel pre^^^juri- to n)corporate both noiiprofit and irr 
Coiue generating offeI'ing^^ In theii own mix of ^terviue^> To the extent 
thtit prt- V loa^iU 4; or v^'r \ low Lo.-^t aud wulelv a v ailable Uif^)r n\atU)i\ 
yici V ic r,^ MU( h a.-i ttluc a 11 on lOwv c- Into t bt pr \ \ atf* mar ketplace aece^^^i 
to iht-ni iiittv ht'coiiic Uiiiltrcl rltlur t)ett*Vi^^r of their cc;St or becaU^^e 
of then r t■^^tl U trd t o, huologK„ al a v ul la[;lll t y I'er lodlt al^ pr c-viovisly 
ii\ tillabi ' at i.ew.*s.-^i arid.*^ for txaniplt* may \>. available IT. the fvitvife 
only via vomputer or video tii.ik - j 

New Nrcilr. for l^<1 atlon rtn<l \ 

riu infnrmat i( »n revolution places new dv....w.,i:. wo irrui \ i.iufd.-i 
rhangmg what they must know and what skilLs t h( y must hav«» to 
parti(Mf)a(e hill\ m rTiodern societ > It mav also \)r inireasing the social 
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and economic prices that will be pai^y those who do not adapt to 
technological changes/ For instance, gpurred bx increasing doniestic 
and international economic competition, U.S. industry /is Expected to 
adopt computer-based automation in a major way. Computer-aided ^ 
design, robptics, and othej new computer-based manufa(?turing tech- 
no}^es wUl within the next decade, transform the ^ay goods are 
manufactured. Automation will not be restrict^ to the factory, how- 
ever. Office automation will, according to some, have an even more 
revolutionary effect on management and on clerical work business. 
Over the longer term, even the service professions, such as law and 
medicine, will be transformed. « 

While some sociologists suggest that the effect will be to '*deskill" 
labor by lowering the skill requirements for workers, more anticipate 
that 4 greater premium will be placed on literacy, particularly tech- 
nological and information literacy. The latter argue that an increas- 
ing number of jobs will be in the information sector or will require 
the use of information systems Moreover, new forms of pi^uction 
and information handling will create new jobs requirmg new skills. 
Vocational education and industrial ttaining programs will be needed 
to teach the skills tor Jobji such as robot maintenance or word 
pr^/cessiiig 

An udvttiiv.oa liilv,. uiuLlui* ^o<,loL> will t>lav.c a pi cuUuiii on aklllo 

ui iented toward the creation of new knowledge and the design i>f new 
technologies. Thus, while tbere is sofne current debate about a possi- 
ble surplus of college graduates, generally speaking many experts see ^ 
a growing gap between the demand and supply of graduates in engi- 
neering and science, and particularly in computer engin^ring and 
^ science. ' ^ 

A key element in all of these educational needs is that they will con- 
^^tantly change. In a rapidly advancing technological society, it is 
unlikely that the skills and information base needed for initial employ- 
ment will be those needed for the same job a few years later. Lifelong 
retraining is expected to become the norm for many people. 

Ca«e JSLudleo On Inf oiuitttlou l eclinolo^y 

In addition to uraiig e;LlSting intoi niullon foi vt.jn <) 1 .A 

,*ndtrtook ca^e .studies designed to gain insiglits into the succussful 
application of information technology in education Accordingly . OTA 
examined well established programs in public school systems, indus 
tries, libraries, museums, the military, special education, and direct 
to the home markets nationwide These case studies are presented in 
the appendix of the full report. Many of the findings presented in this 
assessment reflect observation's made in these studies. The most im- 
portant of these ohservntions is that informntion technologies cnn /x?« 
moi^t effectively npplied to educntionnl tasks when they are well in- 
tegrnted in their institutionjtil environments. 
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Potential Technological Solutions ^ 

OTA found liUle evidence of current hardware limitations that 
would limit the applicai)ility of 'technology to education and, hence, 
V . call for major research efforts. Continuing research in the jgeneral fields 
of computer science and engineering, coupled with innovative private 
sector development, will provide tke necessflflry hardware base. The only 
e\c(?gtion is the area of technology for the handicapped, where it is 
* not clear that the opportunities for developing specialized technology 
could be met without sonre FederEil support for R&D. There ^oes ap- 
pear fb be a need, however, for R&D focused on developing new tech- 
niques und tools for softwaie development, human/machine interface, 
und inip)r6ving the understanding of cognitive learning processes. 

H^f^j^peiiy eniployed. iiifur iiiatiuii Lechiiology haa certain charac 
leriMtic^s that suggest it ^ill be invaluable for education For one, in- 
formation technology may t>e the only feasible way to aupplement 
teaching capability in schouLs taced with reduced teaching staffs and 
luigei clans :ii/.eti P Oi anothei information technology iy capable of 
di.*^tnbuting educatioii aiid training, both geographicall> and over 
time Servict M can be piovided in the liome at work, in a hoSpitaJ, or 
In any (jtht^r Lx^ation w[iere and when the) inay be needed/ 

IVlaii v <)[ t he cic-cLi uiiK infc<.lla ou*.li \ lUco dl^^Kii iiilcruc<,ini>»il 
, . allow learnerji to u^e them tit their conveiuence instead of being 
loA.ed inid specifically L^cheduted timea Computei based analysis, 
corhbiiied with a flexible, adaptive instructional system Q<:5uld diag- 
nose and immediately respond to differences in learning strategies 
among students and, hence, could be more educationally effective. 
Finally, much work has been done on using information technology ^ 
to improve the ability of foreigti students and the physically and men- 
tally handicapped to communicate. 

Some experts suggest that the use of compuLers by ytudent^j teaches 
Lhen> new ways of thinking and new ways of solving problems that 
may be more appr(>priate in an information age They suggest that 
a generation that growy with computers will have a significant 
intellectual advantage tjver One that does not Many educators criticize 
Much a view uy being too technology-catered At the very least one 
can prt-dict however, thai computer and coihputer based intormation 
Mer\ ice.*i will be ubiquittju.*i by the next century' and that leariiviig how 
U) u.^e them effectively \^ d ba:iic skill that will be required for many 
and pcihap.V nitjyt job:, {iu re-ap,>iK*ie to this view of future ykill re 
quiiementy. many schovly iiave placed « high priority on ccjinputer 
literacy ay t^e first inytrUc tional lise c>f ihe computer ) 

Alth(jugh experience witli educational technologiey has demon 
yt rated that they offer a variety of pyiential benefits, it has also dem- 
onstrated that techn()logy cannot, ny^!^^elf, provide solutions to all 
educational problems, r^or should it be imposed on an educational 
yystem without s(^nstti\^'tv to institutional and societal barriers that 
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couW prevent the realization of educational benefits. These barriers 
include: ' , . ^ 

Ifistitutional Barriers.— New educational technol%y must bq de- 
signed foPScree of .integration into the schools-aftd^Cher educational 
institution^ that will use it. Sorcie adaptations of curricula, schedules, 
and classroom organization wilf^ needed, -but the changes are not 
likely feo be extreme. ' ^' 

Teacher Training. — Widespread use of technolo^1$tthe classrooi^) 
will require that teachers be trSined both in its use and in the produc- 
tion of^good curriculum materials. Too few teachers are so qualffied 
today. Sthools maintain that they are^alread^ faced with a shortage 
of qualified science and mathematics teachers (those most lively to - 
lead the way in computer-based education). Furthermore, there is Ut^ 
tie evidence that most of the teacher training colleges in the United' 
States are providing adequate instruction to new teachirs in the use 
of information technology ^ 

Lack of Adequate Software U'i A found gt?neral widespread agree 
;nent tHa,t. with few exceptions, the quality of educational software - 
currfculum material designed far educational technology- now avail- 
able was, in^general, not very g^)fed. Curriculum providers do not yet 
use the new media to full advantage for several reasons. In the first 
j)lace, many of the technologies are still new. It takes time to learn 
how to use them, and the early attempts suffer ftom this learning proc- 
ess. Second, production of high-quality educational software is expen- 
sive. Some large firms that have the necessary capital to produce edu- 
cational softvcare .hesitate to risk developmental money in a relative- 
ly new and uncertain market. j/' 

Third, the prlogramers and curriculum experts qualified to produce 
educational software are in short supply. Finally, some firms cite the 
lack of adequate property protection— e.g., copyright, patents— for 
their information products as a barrier to investment in development. 

Skepticism About Long-Term Effects.— Some educators are serious- 
ly concerned that the long-term effects on leaning of substituting 
technology for traditional teaching methods are. not sufficiently un- 
derstood. While acknowledging that computers or other technologies 
may have some limited utility in the classroom for drjll and practice, 
or for. instruction in computer literacy, they fear that any widespread 
adoption of technology for education could have deleterious effects 
on the overall quality of learning. 

Cost. — Even though the cost of coniputer hardware and commuraca- 
* tion services is dropping, investment in educational technology^, still 
represents a substantial commitment by financially pressed schools. 
Costs of software are likely to remain'high until a large market devel- 
ops over which providers can write off developmental costs. In some 
cases the cost of information products and services may be passed 
on to users for the first time. 
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Policy Issues and Options 

Issues 

The impact of information technology on education will confront 
Congress with a number of important policy decisions in several areas: 

• Education apd training for economic growth: OTA found that 
trends in automation and the growth of the information sector 
of the economy will probably present the United States with 
severe manpower tr^nirig problems over the next decade. These 
will include a persistent shortage of highly trained computer scien- 
tists, engineers, apd other specialists; a need for retraining work- 
ers displaced by factory and office automation; and a need for 
a more technologically Hterate work force. Congress must decide 
what Federal response to these national needs would be both ap- 
propriate and effective. 

^ • Redressing inequities: In both the OTA study on national infor- 
mation systems and in this assessment, OTA found concern that 
a significant social, economic, and political gap could develop be- 
tween those who do and those who do not have access to, and 
the ability to use, infqrmation systems. People who cannot make 
effective use of information technology may find themselves 
^ unable to deal effectively with their government and to obtain 
and hold a job. Both social and ecogomicxoncerns may motivate 
Congress to take action to improve literacy in American society. 

• Mew institutional roles: OTA found that many pubUc educational 
institutions are under sevrfe strain, to the extent that many qijies- 
tion their survival—at least in their current form. Actions directly 
related to the use of information technology could also have im- 
portant im|)acts on these pubUc educational institutions, both by 
enhancing their productivity and by helping them offer a modem, 
computer- and communication-based curriculum. Although the 
States have primary responsibility for control of the pubUc 
schools, decisions and policies set at the Federal level have influ- 
enced the nature of public education and will continue to "do so. 

Options for Federal Action 

Assuming that Congress decides there is a significant need for Fed- 
eral action to address these issues, there are^ number of possible ac- 
tions it could take. 

• Direct Int^erv-ention.— Congress could take action *to increase and 
improve the use of information technology in education. Most of 
the foUowing'options would pVincipally affect th§ schools. A few 
would liave a broader effect on the provision of education and train- 
ing in other institutions. 

— Provide tax incentives for donations of computers and other in- 
formation technology: H.R. 5573 and S. 2281 are examples of such 
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initiatives. They are intended to accelerate the rate at which 
schools install computer hardware and to respond to possible in- / 
equities in the abilities of school districts to direct funds to 6quip- ^ 
ment acquisition. However, some experts have noted that the per- 
-Sonal computer industry is on the verge of moving to a new gen- 
eration'of more powerful machines that may have much greater 
potential for educational application on a more sophisticated level. 
Donations of older equipment could freeze the schools into de- 
pendency on obsolescent systems. Moreover, such incentives do 
not address problems such as the need for software, teacher tram- . 
ing, or institutional barriers to effective use. 
^Subsidize software development: OTA found that the most-often 
cited barrier to current educational use of technology was the lack 
of adequate educational software. There may be a role for the Gov 
ernment in reducing the risks software producers currently see 
that inhibit major investment in quality courseware (education^ 
software). Many of the existing successful packages, such as the 
Sesame Street programs for television and the PLATO computer- 
aided instruction system, were developed with partial Federal sup- 
port. On the other hand, good software, may be forthcoming if 
the producers see a sufficient quantity of hardware in the schools 
to provide them with a viable market. 
-Directly fund technology acquisition by the schools: The Federal 
Government could directly underwrite the acquisition of hardware 
and sbftware by the schools. Such a program would create a mar- 
ket for educational products that would attract producers, and 
it would accelerate the introduction of technology into the schools. 
On the other hand, it may promote premature and unwise pur- 
chases of technology by schools that are unprepared to use the 
technology effectively. Such a program is also counter to some 
current trends and attitudes in Congress concerning the proper 
Federal role in education. 
-Provide support activities: The Federal Government could assume 
a leadership role in encouraging the educational system to make 
more effective use of information technology by funding demon- 
stration projects, teacher-training programs, and the development 
of institutions for exchanging informati >n about successful im- 
plementations. OTA found evidence of a high degree of interest 
and iiiotivation by both schools and parents that could be more 
effQCtwelychanneled with appropriate Federal leadership. Such 
a program would not address tfie financial limitations that cur 
rently prevent many institutions from aciquiring technology and 
software. 

Adapt a General Education Policy. -Congress is considering various 
forms of education-related legislation that may affect, and in turn 
may be affected by. the new informational needs of society. Ex- 
amples are biUs concerning vocational education, veterans' educa- 
tion education for the handicapped, and foreign language mstruc- 



28 



21 



24 



tion. Such legislation, if drafted with the intent to do so, Could en- 
courage the development of more effective and economical techno- 
^ logical alternatives to current programs. 

• Support R&D.— Federal civilian agency support of R&D in educa- 
tional technology has decreased substantially over the last decade. 
OTA found that, to make the most effective use of technology, there 
was a need for R&D in learning strategies and cognitive develop- 
ment, methods for the production of effective and economical cur- 
ricular software, and the long-term psychological and cognitive im- 
pacts of technology-based education. Congress could consider poli- 
cies to: 1) directly support R&D in these areas, 2) encourage'private 
sector investment from both foundations and industry, or 3) encour- 
age a combination of both by using Federal funding to leverage pri*^ 
vate investment. 

• Elimination of Unintended Regulatory Barriers.— Some legislation 
and regulation not specifically directed at education may create bar- 
riers to the effective application of educational technology. Telecom- 
rnunication regulation, for example, can affect the cost of techn^ol- 
ogy, access to communication channels, and the institutional struc- 
ture of education providers, 

Moreover, protection of intellectual property, principally copy- 
right law, was identified as a major determinant-of the willingness 
of industry to invest in educational software. The current state of 
the law was seen by many industry experts as inadequate and, 
hence, as creating a barrier to the development of novel and in- 
novative software. However, to the extent that sych a barrier does 
exist, it is not clear whether its removal lies in new legislation or 
in the gradual development of legal precedent in the courts. 



NOTE: Copies of the full report "Informational Technology 
and Us Impact ocl American Education," can be purchased 
from the Superintendent of Documents, U.S. Government 
Printing Of/ice, Washington, D.C. 20402, GPO stock No. 
052 00300888-2. 
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jeneral Information 



Information on the operation of<5^A, the nature and status of ongo- 
ng assessments, or a list o^ available publications may be obtamed 
jy writing or calling: 

/ Office of Congressional and Public Communications 
/ Office of Technology Assessment 
U.S. Congress 
Washington, D.C. 20510 
(202) 226-2115 

Publications Available 

\ OTA Annual Report. -Details OTA s activities and summarizes re- 
p^srts published during the preceding year. 

biaLiltPubHcations.-Catalogs by subject area all of OTA's pub- 
lished reports with instructions on how to order them. 

Press Releases. -Announces publication of reports, staff appoint- 
ments, and other newsworthy activities. 

OTA Brochure. -"What OTA Is, What OTA Does, How OTA 
Works." 

Assessment Activities.-Contains brief descriptions of assessments 
presently under way and recently published reports. 



Contacts Within OTA 



(OTA offices are located at 600 Pennsylvania Avenue, S.E., 
Washington, D.C.) ^ 

Office of the Direct;)r . . oo^'oo!? 

Office of Congressional and Public Communications ^Z4-yz4i 

Energy, Materials, and International Security Division 226-2253 

Health and Life Sciences Division oo^'oonS 

Science, Information, and Natural Resources Division 226-225J 

Administration Office oo^'qIIq 

Personnel Office ; 
Publications 
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OTA REPORT BRIEF 



September 1982 



Informational Technology and Its Impact 

on American Education 



The infonrution revolution" is profoundly jffect- 
ing Amencan educjtion jnd training— creating new 
demands for instructional services and, at the same 
time, providing new opportunities for the improve- 
ment and delivery of such services. Whether or not 
new information technologies will fulfill their poten- 
tial will depend, in part, on the kinds of actions that 
the Federal Government takes. 

Explosive developifi^nts in new computer ard com- 
munication technalo{^ie5 and their integration into 
complex national, and even worldwide, information 
systems have transformed the information industry 
intn a major component of the U.S. chinomy Many 
tjrms involved with producing and selling information 
and intormatton technology arc large, and rapidly 
growing Moreover, business, in general, is beginning 
to treat information as an important economic re- 
source and. like land, labor, and capital, as a factor 
of production. 

This revolution is creatmg new demands on individ- 
uals, constantly changing what they must know and 
the skills that they must have to participate fully in 
society as both citizens and workers. Further automa- 
tion and the continuing shift to an information econ- 
omy will create a greater demand for, and place a 
greater premium on. basic literacy and an understand- 
ing of techinology Individuals will have to be continu- 
ally educated and retrained Lifelong education will 
become the norm. 

Many of the institutions that have traditionally been 
responsible for educational services —public schools, 
librane^, and museums — may be unable or unwilling 
to adapt to meet these changing educational needs 
Faced with a decline in the level ot economic, social, 
and political resources at their disposal, many of them 
are havmg to curtail some of the services they provide 
On the other hand, new profitmaking institutions are 
emerging to take advantage of the developing market 
for speciaJ lands of educational services As education- 
al services are increasingly provided m the market- 
place, some national educational goals may not be met 
and sotjie educational benefits may become less acces- 
sible to all 

The new information technologies can help all edu- 
cational institutions to meet the new demands They 
include direct broadcast satellites, two-way interactive 
cable, low-povver broadcasting, personal and handheld 
computers, television, video disks, and video tape 



cassettes. Many are already being effectively used in 
education and training. Experience with them proves 
that they can be cost effective, versatile, and are capa- 
ble of being used in a variety of institutional settings. 
They can be used to extend education to those who 
have previously been denied it due to age or geograph- • 
ical location, socioeconomic background or physical 
condition. They can be interactive and engaging. 

Notwithstanding the potential benefits of education- 
al technologies, OTA has identified a number of insti- 
tutional barriers to their use — among them being their 
high initial cost^lhe lack of high quality programing. * 
and the dearth of local personnel with adequate train- 
ing. Experience shows that some of these barriers can 
_be overcome if the tecfuiologics are carefully integrated 
\f\to their social and institutional environments. Since 
public ia^titutions may find it more/difficult than prof- 
itmaking institutions to overcome these barriers. Fed- 
eral action may be required to assure that the benefits 
of educational technologies are accessible to them. 

Information technologies will be increasingly used 
for educational purposes. Since relatively little is 
known about the long-term effects on learning of sub- 
stituting information technologies for more traditional 
teaching methods, additional research needs to be fo- 
cused on''this question 

Congress could take a number of specific actions to 
affect the development, educational application, and 
distribution of information technologies. For example. 
It might provide tax incentives for donations of com- 
puters to schools, fund teacher training programs, or 
support and encourage the production of high quality 
and economical curriculum software. But such an ap- 
proach would address only a single aspect of the prob- 
lem and may generate undesirable and unexpected side 
effects If this is lo be avoided, a broader approach, 
which takes into account the changing needs for^uca- 
tion and training, considerations ot equity, and chang- 
ing institutional roles, will be required. 



Copies of tht hili OTA report. Informanonal Trchnolog)/ 
and hi Impact on Amencan Education arr^eipecieii to he 
ixvatlabte from the U 5 Covemmi^ln^nting Office irj early 
October The CPO stock number is 052-OOJ-OpSSS-2 Copies 
aith, report for con^nuonxl u%t will be avatlahle at that 
time by calling 4-8906 Summan^ copies of the report are 
now available at no charge from the Office of Technolcf^y 
Assessment 



The Ohcc or T«hnolo^ .Ass^smfn/ -OTA; is in ^n^iyt.cal ^rm ol the U S Congrws wf^ovr b.,,. Junction is to help 
[pRisljlon intinpJie ii\d pbn for the posiiive ind negjiive impjcts ot iftjhnologicjl cfungW 
^Addre« OTA U S ConRrws. Wwhmjjton D C 20510 Phone 202 224-69^6 !ohn H GibborxJ Director 
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Mr. Gibbons. The OTA assessment was initiated nearly 2 years 
igo at the request of the Subcommittee on Select Education of th^ 
Souse Committee on Education and Labor and the House Subcom- 
mittee on Science, Research, and Technology of the Committee on 
Science and Technology. Since that time, several bills have been in- 
:roduced in Congress that pertain either to the growing need for 
technological and computer literacy, or to the educational applica- 
tions of information technology. The OTA assessment does not spe- 
:irically address those particular legislative initiatives; rath6r, it is 
intended to provide an overview of the issues. 

The report examines both the demands that the information rev- 
olution will make on education and the opportunities afforded by 
the new information technologies to meet those demands. It pro- 
vides a review of the major providers of education and training, 
both traditional and new, and examines their changing roles. 
Rather than focusing on a single technology, the* study looks at the 
full range of new information products and services. Some of their 
educational applications are being demonstrated here this morning. 
I must say it is a v^ry fascinating demonstration, and I am sorry I 
didn't get here earlier. 

To gain greater; insight about the successful application of these 
technologies, OTA examined several case studies of their use. 
These case studies which provided a basis for many of the findings 
of our assessment are presented in the appendix of our reportt Let 
me briefly summarize what we have learned, Mr. Chairman. 

Modern society is undei'going profound technological and social 
changes that are driven by what has been called the information 
revolution. This revolution is characterized by explosive develop- 
ments in electronic information technologies and by the integration 
of these technologies into complex global ipfgrmation systems. We 
used to think that the economic wealth knd power of the world 
came from the plastic triad of land, labo/^ and capital. To that in 
recent years has been added the notion^h^t energy is one of those 
great sources. Then later, a broader terras "technology," was added 
as a source of economic wealth. I thinR that today we should add 
information as perhaps one of the greatest key inputs to economic 
wealth and power. . 

In the next few decades, information technologies will continue 
to undergo rapid development and will be applied to an ever ex- 
panding number of activities and tasks. The microprocessor, an in- 
expensive, mass-produced computer on a chip, will become ubiqui- 
tous in the home, office, and industry— not only in the easily iden- 
tifiable form of the personal computer, word processor, and auto- 
mated production equipment, but also as a component of numerous 
other consumer products and services. High-speed, low-cost commu- 
nication links will be available in such forms as two-wa^ interac- 
tive cable, direct broadcast from satellites, and further evolution of 
computer-enhanced telecommunication services. New video technol- 
ogies, such as video disks and high-resolution television, will also 
be available. These technologies will be integrated to form new and 
unexpected types of information processing, retrieval, storage prod- 
ucts and services that can be provided over telephone or cable, or 
be broadcasted directly into the home. 
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This revolution will affect individuals, institutions, and govern- 
ment — alteritig what they do, how they do it, and how they relate 
one to another. Most particularly, it will probably profoundly affect 
those societal activities, such as education, training, and library 
^ services that are dependent upon the. acquisition and distribution 
of information. 

The growing use of information technology is already creating 
new demands on individuals, changing what they must know and 
the skills that they must have in order to participate fylly in a 
modern society, both as citizens and as workers. Further, comput- 
erized automation and the continuing shift to an information econ- 
omy are creating the greater need for, and placing a greater premi- 
um 'on, literacy and an understanding of technology. The kinds of 
skills that ore needed will be constantly changing. If individuals 
are to thrive economically and socially in a wqrld characterized 
and shaped by these developments, they will have to continually 
adapt through a lifelong process of education and training. The so- 
cioeconomic price of not doing so is very high. 

The information revolution will also have a major impact on the * 
educational system and on the institutions that have traditionally 
been respon^slble for providing educational services. Many public 
schools, libraries, and museums may be unable or" unwilling to 
adapt to meet the changing educational needs of society. Faced 
with a decline in the level of economic, social and political re- 
sources at their disposal, many of them are having to curtail^some 
of the services they now provide. On the other hand, profitmaking 
institutions are emerging to take advantage of the developing 
market for special kinds of educational services. As educational 
services are increasingly provided in the marketplace, some nation- 
al educational goals may be compromised and some educational 
benefits may become less accessible to all people. 

OTA found that, Mr. Chairman, that the new information tech- 
nologies can potentially help all educational institutions to meet 
the changing needs of society. As our case studies illustrate, these 
, technologies can be cost effective and, in many applications, are al- 
ready being effectively used to provide education and training in a 
variety of institutional contexts. 

I would Hke to illustrate this point with a few of the old-fashion 
black and white slides to the committee this riiorning. 

Mr. Chairman, I believe we have blown a bulb. 

Mr. BiAGGi. We can rely on technology, can't we? 

Mr. Gibbons. Mr. Chairman, I would be pleased to submit to you 
later some prints of these slides. It is a case of rapid adaptation to 
a changing environment. We will skip the slides this morning. 

The slides indicate, Mr. Chairman, the enormously exciting envi- 
ronment in schools, in museums, in public libraries and in the 
workplace with the technology of information processing. I think it 
is ardply illustrated by the exhibits in the room this morning, sir. 
We have seen it in the faces of children, and of people in their 
later years with equal excitement. There is a lot of interaction 
going on and a lot of new activities. This little microcomputer can 
add a great deal to the educational experience for people from all 
walks of life and all ages. It is "user friendly." It leads people 
along. It can be interactive and engaging. We have direct evidence 
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that jt has enabled some people who are great underachievers and 
problem children to turn into very creative, exciting,- productive 
students. It can be used in almost any institutional setting. And it 
can be used to extend education to those who have previously been 
denied it due to age, geographical location, socioecononiic back- 
ground, or even physical condition. 

The widespread application of educational technologies will most 
likely alter the roles that institutions play in providing education, 
and will blur and maybe even erase some of the boundaries that 
have traditionally existed between them. Today, schools, libraries, 
and museums are all beginning to uSe information technologies 'to 
provide a wide and overlapping range of educational services. And 
in what can be seen as a major role reversal, children, more often 
than not, are now educating their parents about the use of comput- 
ers. I can speak as an individual witness to that point. Because in- 
formation technologies are capable of providing specialized services 
to narrow segments of the education market, they will, moreover, 
make it easier to produce and to distribute education in the private 
marketplace. 

Notwithstanding the potential benefits of. educational technol- 
ogies, OTA found that there are a number of barriers to their 
use— among them their initial cost, the lack of high-quality pro- 
graming to use on them — that is the software — and the dearth of 
local personnel with adequate traiining in their use. Experience 
shows that some of these barriers can be overcome if the technol- 
ogies are carefully integrated into their social and institutional en- 
vironments. Since public institutions may find it more difficult 
than profitmaking institutions to overcome some of these barriers, 
Federal action may be required to assure that the benefits of edu- 
cational, technologies are accessible to them, 

ilVe are convinced that information technologies will be increas- 
ingly used for educational purposes. Since relatively little is known 
about the long-term effects upon learning of substituting informa- 
tion technologies for pc\ore traditional teaching methods, additional 
research needs to be focused on this question. 

Whether or not the new information technologies fulfill their 
educational potential will depend, in part, on the kinds of actions 
that the Federal Government takes to assure that these technol- 
ogies are used effectively and are made accessible to all users. OTA 
has identified several areas where it may be appropriate for the 
Federal Government to play an active role in its development. An- 
ticipating structural changes in the economy and the growing need 
for a highly literate and technically trained work force. Congress 
might wish to encourage the greater use of educational technol- 
ogies for manpower training and retraining. Recognizing the educa- 
tional benefits that can be derived from the use of information 
technologies, the Congress might take steps to assure that the 
public has equitable access to them. Aware of the powerful nature 
of the technology, the Congress might take some actions to encour- 
age their effective development and use. 

Congress is presently considering a number of specific actions 
that would affect the development, educational application and dis- 
tribution of technologies. While any one of these particular actions 
will affect the future use and development of educational technol- 
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ogies, none of (horn can, by themseTves^ i^et the total challenge 
that faces American education today. AsHhe OTA report demon- 
strates, to meet the educational nee'ds^of an inforrnation society 
will involve all individuals, group/ranS institutions. It will require 
the use of a full range of educational approaches and technologies.' 
It will, moreover, entail owrcoming a wide variety of complex in- 
stitutional and social barriers. Ahd it will necessitate a thorough 
understanding and the continued monitoring of these rapidly un- 
folding technologies. I can't underscore more strongly the fact that 
this system is moving so rapidly that a careful monitoring of that 
process is essential in trying to stay wp with it in terms of actions 
of Government. 

Thus, Mr. Chairman, to foster the effective and appropriate use 
of educational technologies, the Congress might pay more attention 
to encouraging the most effective and economical technological al- 
ternatives to current programs in place now. Moreover, in areas 
not directly related to education, such ^is telecommunications, Con- 
gress could, when formulating new policy, make a greafer effort to 
take educational factors into account when considering these other 
major issues. Congress might also support and/or encourage re- 
search and development in three areas. First, learning strategies 
and cognitive development; second, the tools and techniques for the 
design of effective and economical curriculum software; and third, 
long-term psychological and cognitive impaqts of widespread use of 
these education technologies. These-are.the three areas where OTA 
found the greatest need for additional information. 

In sum, OTA has found that the information age is having a pro- 
found effect on American education, increasing the need and the 
demand for a broad variety of educational services. The problem is 
urgent. The Nation's educational needs are not now being met, cre- 
ating a situation that could impede our Nation's economic growth, 
underm'ine its international competitive position, and increase and 
exacerbate the socioeconomic divisions within our society. The new 
information technologies offer a promising mechanism and, in 
some cases, the only mechanisms, for responding to these educa- 
tional needs. Their widespread application will significantly affect 
how and to whom educational ^rvices are provided. Such changes 
will present both challenges and opportunities for American educa- 
tion. 

Thank you, Mr. Chairmanr We appreciate the opportunity to 
summarize this report for you. We would be happy to try to re- 
spond to any questions you might have. 

[The prepared statement of John Gibbons follows:) 

pRKI'AHKn StaTKMKN'T OK JoH.N H GiBBON'S, DiKKCTOK. OfKKK OK TkCH NOLOC; Y 

/V^strssMKNT, li s ('oN(;kkss 

INFOHM/VTION TK( H\()L()(; Y AND ITS IMPACT ON AMKHK AN KDUCATION 

I am pleased U) be here this niornin^^ to speak to you about how education in the 
United States rnav be impacted by the widescale deployment of the new information 
technoloK^es, and also about how some (jf these tech nolo^^ies might be used to pro- 
vide and improve educatumal services My remarks are derived from the findings of 
the recent OTA assessment. InformatKjn Technology and Its Impact on American 
Kducation as well as from information generated in other OTA work on telecom mu^ 
nications and micro-electronirs 
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The OTA assessment was initiated in October 1980 at the request of the Subcom- 
mittee on Select Educationof the House Committee on Education and labor and The 
House Subcommittee on Science, Research, and Technology of the Committee on 
Science and Technology. Since that time several bills have been introduced m Con- 
gress that pertain either to the growing need for technological and computer hter- 
acy, or to the educational applications of information technology. The OTA assess- 
ment does not speciHcally address these legislative initiatives; rather it provides an 
overview of the issues. 

The OTA report examines both the demands that the information revolution will 
make on education and the opportunities afforded by' the new inforniation technol- 
ogies to meet those demands. It provides a review of the nwjbr providers of educa-' 
tion and training, both traditional and new, and an examination of their changing 
roles. Rather than focusing on a single technology, it looks at the full range of new 
information products and services. Some of their educational applications are being 
demonstrated Here this mon^g. ^ u i ■ 

To gain greaiter insight^Bout the successful application of these technologies, 
OTA examine/1 sevej-al cases of their use. These case studies, which provided a basis 
for many of/the fmdings of our study, are presented in the appendix of OTA's 
Report. Let /ne briefly summarize what we have learned. 

Modern society is undergoing profound technological and social changes driven by 
what has been called the "information revolution. ' This revolution is characterized 
by explosive developments in electronic information technologies and by their inte- 
^^ration into complex global 'information systems. In the next few decades, these 
technologies will continue to undergo rapid development, and to be applied to an 
ever expanding number of activities and tasks. The microprocessor, an inexpensive, 
mass produced computer on a chip, will become ubiquitous in the home, office, and 
industry— not only in the easily identifiable form of the personal computer, word- 
processor, and automated production equipment, but also as a component of numer- 
ous other consumer products and services. High speed, low cost communication 
links will .be available in such forms as two-way interactive cable, direct broadcast 
from satellites, and further evolution of computer-enhanced , telecommunication 
services. New ^video-technologies such as video disks and high resolution television 
will also be available. These technologies will be integrated to form new and unex- 
pected types of information processing retrieval, and storage products and services 
that can be provided over telephone or cable, or be broadcasted, directly into the 
honie. ' " . ' 

This revolution will affect , individuals, institutions, and governments— altering 
what they do, how they do it, and how they relate to one another. Most particularly, 
it will affect t(iose societal activities, such as education, training, and library serv- 
ices that are dependent upon the acquisition and distribution of information. 

The growing use of information technology is already creating new demands on 
individuals, changing what they must know and the skills they must have to partici- 
pate fully in modern society both as citizens and as workers. Further, automation 
and the continuing shift to an information economy are creating greater need for, 
and placing premium on, literacy and an understanding of technology. The kinds ot 
skills that are needed will be constantly changing. If individuals are to thrive eco- 
nomically and socially in a world characterised and shaped by thesei^evelopments, 
they will have to continually adapt through'education and training. The socio-eco- 
nomic price of not doing so is very high. Thus, for many people, lifelong education 
should become the norm. . j i 

The information revolution will also have a major impact on the educational 
system, and on the institutions that have traditionally been responsible for provid- 
ing educational services. Many public schools, libraries, and ^museums' may be 
unable or unwilling to adapt to meet the changing educational needs of society. 
Faced with a decline in the level of economic, social, and political resources at their 
disposal, many of them are having to curtail some of the services they provide. On 
the other hand, new profit making institutions , are emerging to take advantage of 
the developing market for special kinds of educ{itional services. As educational serv- 
ices are increasingly provided in the market place, some national educational goals 
may not be met and some educational benefits may become less accessible to all. 

OTA found that, given their potential applicability to educational needs, the new 
information technologies can help all educational institutions to meet the changing 
needs of society. As the OTA case studies illustrate, these technologies can be cost- 
effective and, in many applications, are already being effectively used to provide 
education and training in a variety of institutional contexts, (slides) Witness the di- 
mension that the microcomputer, for example, can add to the educational experi- 
ence It can be "user friendly." It can be interactive and engaging. An extremely 
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versatile tc'chnoloKy, il be ust^ in alMiost any institutional settin^^ And it can 
be used to extend education to those who have previously been denied it due to iige, 
geographical location, socio-ecoilpniic background, or physical conditi()n. 

The widescale application of educational technologies will, most likely, alter the 
roles that institutions play in providing educatior\. and blur the boundaries that 
have traditionally existed between them. Today, schools, libraries, and museums are 
all beginning to use information technologies to provide a wide, and overlapping, 
range bf educational services. And in what can be seen as a major role reversal, 
children, more often than. noU are educating their parents in the use of computers. 
Because information technologies are capable ^-o^'. providing specialized services to 
narrow segments of the educational market. tft^*y will, moreover, make it easier to 
produce and distribute education in the marketplace,*. 

Notwithstanding the potential benefits of educational technologies, OTA has 
found that there are a number of barriers to their use— among them their initial 
cost, the lack of high quality programming to use on them, and the dearth of local 
persoimel with adequate training in their use. Experience shows that some c^these 
barriers can be overcome if the technologies are careful ly integrated jj^iff their 
social and institutional environments. Since public institutions may find it more dif- 
ficult than profit making institutions to overcome these barriers, Federal action- 
may be required to assure that tht^ benefits of educational technologies are accessi- 
ble to them. ' . ■ e ' 

Information technologies will be increasingly used for educational purposes. Since 
relatively little is known about the long-term effects on learning of substituting in- 
lorniati(m technologies for more traditional teaching, methods, additional rt;search 
needs to be I'ocused on this question. 

Whether or not the new information technologies fulfill their educational poten- 
tial will depend, in part, on the kincjs of actions that the Federal Government takes 
to assure that these technologies are used effectively and are made accessible to all. 
OTA has identified several areas where it may be appropriate for the Federal Gov- 
ernment to play an active role in its development. Anticipating structural changes 
in the economy and the growing need for a highly literate and technically trained 
work force. Congress might wish to encourage the greater use of educational tech- 
nologies for manpower training and retraining. Recognizing the educational benefits 
that can be derived from the use of information technologies, the Congress might 
take steps to assure that the public has equitable access to them. Aware of the pow- 
erful nature of the technology, the C^ongress might take some actions to encourage 
their , effective development and use. 

Congress is presently considering a number of individual actions that would affect 
the development, educational application, and distribution of infcTrmation technol- 
ogies. While any one of these particular actions will affect the future use and devel- 
opment of educational technolo^^ies, none of them ran, by themselves, meet the total 
challenge facing American t^ducati^ today ' OTA -ort trat- 

meet the educational needs of an ii. 'iiati 'v(' -ivr 

groups and institutions. It w.ill requ he 

proaches and technologies. It will, r: A'er. u\>--. .ir: 

complex institutional and social barrR-: .And. li will nece th ..:h i 

standing and the continued monitorini: ot these rapidy unfoi chr ries. 

• Thus, to foster the effective and appropriate use of education;, tec .ogies. ine 
Congress might pav more" attention to encouraging the most effective ana economi- 
cah technological altern^^tives to cuiTcnt^ programs. iMoreover, m area.^ r;Ot directly 
related to education, such as telecommunications, (ingress could, when ^rniulating 
new policy. Qiake a greater effort to take educational factors into accouni. Congress 
might also slipport and or encourage research and development in th(> areas of 
learning strategies and cognitive development, tools and techniques for the design of 
effective and economical curriculum software, and long-term psychological and cog- 
nitive impacts of using educational technologies— the three areas where OTA found 
the greatest need for additional information. 

In sum. OTA hiis found that the information age is having a profound effect on 
American education, increasing the need and the demand for a b()ard variety of edu- 
cational, rr\preasing the need and the demand for a broad variety of educational 
services. The problem is urgent. The nation's educational needs are not now being 
met. creating a situation that could impede the nation's economic growth, under- 
mine its international competitive position, and increase and exacerbate the socio- 
economic divisions within society. The new information technologies offer a promis- 
ing mechanism, and in some cases the only mechanisms, for responding to these 
educational needs Their widescale application will significantly affect how and to 
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whom educational Hervict\s arc provided. Such changes will present both challenges 
to and opportuiiitioH for Anit'ricaii education. 

Thank you Mr. Chairman. I appreciate having had the Opportunity to summarize 
the findings in our report, and I would be happy to answer any further questions 
that you might have. 

Mr. A^AGGi. Thank you, Mr. Gibbons, 

I would *like to note the presence of Mr. Murphy, who is the 
chairman of the Select Education Committee. His committee initi- 
ated the OTA study. 

I get the impression, Mr. Gibbons, that the implementation of 
this technology on a broad basis would have to be^a^very slow«and 
studied process; am I correct? 

Mr. Gibbons. Yes, sir. It is, in many instances, requesting a set of 
activities that are well founded and for some time with us, and it is 
a matter of the interjection of some brand new things into a system 
that^lready exists. But 1 believe, for that reason, one can expect to 
see that move more rapidly, for example, in industrial training pro- 
grams, or perhaps in the Armed Forces. There are some marvelous 
exhibits here today of that happening. 

Because the cost of this llind of technology is still rapidly drop- 
ping,^ and because its power is rapidly expanding, we see it as 
making profound inroads into our traditional centers, such as 
schools, museums and libraries in this decade. 

Mr. BiAGGi. I understand the museums and libraries, that would 
be a rather static situation. It appears to me that if you are going 
to monitor it, as you suggested, with relation to ever-improving 
technology, this is going to be an extremely costly situation. 

Mr. Gibbons. Mr. Chairman, whenever one thinks of, cost* in this 
regard, it seems to mo that one has to think of the cost of doing 
this versus the cost oi what we are doing now or some alternative 
to it, 1 believe— and 1 might ask my colleagues to add to this— that 
the rapidly falling cost of this technology is now causing it to be in 
a new kind of era, an era in which the actual cost of acquiring and 
using some of this kind of technology is actually less than the way 
.we have been doing that same kind of educational service. 

Mr. BiAGGi. So it becomes cost effective. 

Mr. Gibbons. Yes, sir. 

Mr. BiAGGi. You state in your testimony that the educational 
services, being provided by the profitmaking institutions are ever 
increasing and, as a result, some national goals may not bef met. 
Can you elaborate on what goals you feel may be given more em- 
phasis and/or less emphasis by profitmaking institutions? 

Mr. Gibbons. Mr. Chairman, if 1 might, while 1 have some com^ 
ments 1 would be pleased to make on it, 1 think it might be more 
appropriate for me to ask Ms. Adler or Dr. Weingarten if they 
would like to respond directly to that question. 

Mr. Weingarten, In our study, we didn't attempt to build a pri- 
ority list of such things. But if one looks at the areas in which the 
technology is now being developed to serve — for instance, there is a 
program at the Harvard Medical School that is developing video 
disk applications for medical training, and there are areas of legal 
training, business training, and so on. Other kinds of activities, for 
instance, functional literacy, foreign language training— which, 1 
believe, Mr. Simon is interested in— other areas in which there are 
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national prioritios, do not seem now to be met./That is not a predic- 
tion one way or the other, but there is a likelihood that sorne of 
these very urgent national needs in education and training may 
not be the first that a^e addressed in the marketplace. 

Mr. BiAGGi. How about the areas of disadvantaged, handicapped 
and other special populations? 

Mr. Weingarten., That is certainly another area. .One way of 
characterizing it is whether or not the beneficiaries have the re- 
sources to purchase the educatiorl* that they might need, or wheth- 
er or not they constitute a large enough groi^p to be an attractive 
^ market, people with particular kinds of h^dic^ps, for example. 

Mr. BiAGGi. Are these groups currently "^Bejng reached by the 
present educational technology? ' 

Mr. Weingarten. We didn t find evidence of much going on in 
those areas. There certainly is rese.a^'fP^hid development in the 
area yf handicapped and lite;-acy. But as ttte market for the techno- 
logical applications develops, we see much more evidence of jt de- 
veloping, in areas of higher profitability, those people that have the 
resources. 

Mr. Biaggi. It has been suggested that computers could replaCQ' 
jobs. Did OTA address this factor? Or can we use computers to re- 
train teachers ^so that this doesn't occur? It recalls to mind that, 
some i^O or 40 years ago, the threat of technology hovered above 
the heads of the American worker, and it was supposed to have dis- 
placed all American workers. We find that that supposition by ex-- 
perience, has been debunked. I am just purious how you would-re- 
spond to, that question. 

Mr. Gibbons. Mr. Chairman, OTA is currently engaged in a 
project which has to do with the impacits of computerized automa- 
tion in the production sector of X)ur economy. We have completed 
past studies on the impacts of information technologies in some of 
' the service sectors, such as banking and electronic message service 
and the like. What we see is that this kind" of information technal- 
ogy does, in fact, displace jobs, but is also creates jobs, different 
kinds of jobs. That leads to an environment in which people have 
an opportunity, in many cases, to have a much more interesting 
job available to them. 

This is one reason, for instance, in Japan today that the workers 
see computerized automation not so much as a thing'that will dis- 
place their job in the factor, but will give them, rather, an opportu- 
nity to fi^ robots instead' of tightening screw^s. So they see it as a 
mechani^^m for upgrading the kinds of job opportunities that may 
be provided to them. 

Thereis one caveat. The workers have to train and acquire the 
new kinds of skills that are required for that new kind of work. 
But we have several projects that are completed. We have one 
tnajor project underway which specifically will look at some of 
those issues. 

Mr. BiACHii. How-about the retraining of teachers*^ 
^ Mr. Gibbons. I think some of the examples against the wall this 
morning in this hearing room illustrates the power of information 
.technologies to provide very effective training and retraining to 
people in job skills. The fact that industry is using a lot of this 
now, I think, is indicative of its power. So we believe that this tech- 
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nology, we said in our .testimony, will not only change the* 
nature of the workplace and the kinds of jobs that are available to 
people, but the very same technologies can be utilized to^ assist 
people in adapting to that change and making it a good thing, not 
something that is seen as a bad thing. - 

Mr. BiAGGi. Could you d^Qribe some of the more successful proj- 
ects you have uncovered in^ur case studies? 

Mr. Gibbons. Yes, sir. I W^uld like again to refer, if I might, at 
this time to Ms. Linda Garcia. 

Ms. Garcia. We did seven case studies in public schools, and we 
did some case stucjies in industi4al applications. We look in an 
overall fa^J|^n at libraries and museiirns and applications in the 
home. If anything came out of those case stildies, it was the need to 
have a very well integrated approach of getting people invnlved .at 
the local level, getting teachers eVen to write their own programing 
and.developing their^own skills as teachers by learning the comput-' 
er prograiTiing, and getting business groups and other groups in the 
community involved building networks so that the technology 
wasn't intimidating ^nd was comfortable for everyone to use and 
' become excited about. 

This was .especially apparent in the schools, that we looked at 
which were most successful applications of technology. 

Mr. BiAGGi. Mr. Murphy. 

Mr. Murphy. Thank -you, Mr. Chairman. 

Thank you, Mr. Gibbons, for coming up this morning. I am sorry 
I was a few n:iinutes late, but I ^did review your testimony last eve- 
.^jiing. 

I wondered what you might have said about the ranking of the 
United States in the world of education. Are there other countries 
' that yo.u believe or your study finds are ahead of us in providing 
educational techological advancements, or do you think we are the 
leader? Where do we stand? 

Mr. Gibbons. Let me lead off in response to that, and I will ask 
my colleagues to add to what I have to say, Mr. Murphy. 

I believe, in the actual use of this technology, the hardware, the 
development of microcomputers and software ipackages that, go 
with them, the UniteH "States stands second to rtone in the World. 

Its proliferation in the marketplace— there a^e .computer stores 
Tiere in Washington. You could go .out ^this^fternoon and shop 
around, and shop from any one of a half a dozen different compet- 
.ing stores for relatively 4ow-Cost computers and a great wealth of 
software to go with them. Unfortunately, most of the software— not 
unfortunately— but, in fact, most of the software is games. There is 
not that much software on things that one might Call a little bit 
more classic education. But the Unitejl States, I think, is: clearly, 
driven by the competitive market system, it seems to-me, leading 
with regard to developing this technology. 

I won't say that we are in the lead in terms of how far w^ are 
getting along with education, with turning out engineers, computer 
programers, software developers or mathematicians. We frequently 
look to the Japanese and to the Soviets both as having instituted 
very impressive programs in education that we would well watch 
carefully and look at our own selves on that regard. 
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• ! II nl t( MO. m iplom< nt ne: Me - vv holo 'c^ h !iM|n ' \ , t he v \^ onld deal 
I It h . ,n ■ ih (»lol (■ m t nimonl ' It ■ h.' ■ ■ ' . able, I h<' u a\ 1 In- cm 



pulcr (Irvclopdiriil is ^^oinj; today I^v('r\■ C inorillis or t^vcrv A'^mt, 
tlu' (.•()rn[)anH'S ah: coiinrH: (Hit with iiiipr-oved insl ninu'iits 

Ml- (ilBHoN's Tliat IS a classic corucr-n ahoui making capital \)ur- 
c\]:\>i'> in ail \^ lu'tT I lie t ( 'cluioh is r-api<l!\- rn()\ in^ It seems 

t») rnr tluit tn take that into account in making a c( )st -eff eel i vcncss 
(Ircision, one siiould sav, "()\cf ho\^ many \'(»afs can in\' im'cst- 
inrnt p.i\ ojf" II M ^lioiild pa\ nif m 'J Mf voai"^ m tofms (tf what 

[ oil! m| ll. thru ll It 1.^ l;o1[u: to hr nhsolrtr ill M or' I \(M[> 

\to--^ii^ t' Mf *7 \i\[r^. l\\ru I ^hmild -^titl l;<i aiirad 

] ilniik tli.it is a liori.^iMn tfi.il \(Mi and I [ia\r mado. and inan\ o| 
ill tor'in.s oj iunim.: (or iri^Ianrf I v po^^ r- 1 1 o or \%(>rd pr'oco>>ors 
Of r ad ll 's " r 1 r I (■\ i< -n s. -t - 

Mr Ih ,.M , I .-pi I r t-nK , I \ ( vN , lO I t>< o,,.. iM fi.x.l t. .1 10 

M , ( ; I >^ • \ , ..1 1 1,. . . . - . . , , , [MO . , 1 1 1,0 , . , t .,1 - . .M 

; 1 1 1 I o oo oC ( 1 If • ' I t f K ■ [ 1 

M ( lil A. ,i O 1 ,OI, I ;.it ImU, 1 . ... .a I 1 lit 1 , ..t 1 1 I I I . 1 Mln 

t.dkli,,: .d^'o! (t,(^ l..ufi.-i t^-OU .d'U- tc. [i ,irtd uldl/c and .du 
, .vt'- t fl- ij.j. nf \> It fi \\u . or r f .it Ic r! ■>( I « -v f o i u 1 > Tl,,!! 1- t ^^r 
J.,,,|.^,;: W. o,j ' !i,..-fo.' ih.it .o,- -till M.'.dl,,:, uo[i^[i<- 

M ! < . . It.., I •, . 1 I n . . , . I [ , ^ , I , . a 1 . - i - 

. ll . ,' , ,,, , I,, w [ > '.Ih ,1 }om h.it it 

...M,-^ i: d,..; ,( f.ik.'- idiMl .UUM.-Ol tl »t - h < M O (i W . O t 

, 0 1 ! to O hi,-...;.. t ' \ « 1 rd . J ,0 M 1 h. - h« . MM ,r .1 IM, .1 U 1 «■ 
ho 'l-'L.: 'licf; \0' ■ dl 1. i01-..cd ifu- i.."'-t 1 II 1 pi T t .n . t iliiif fi'i 

,,u:-«-!\.-- M,id -oi ■loldt.-t. to ;;<■! uj.^.oid.Ml id t[t.--<- -klM. It i- ,i 
O )U; ;h d'-' ;-0"0 I - u ■ , il 1 OP - \ o ! . O iM'' 
\] [ lii \< ,o I I o nd.o o .uoi I toil 

Mr ( 1 1 !0i' ■ h I la^ iM'iw 01 ^ 01 1 ( M - . i . . . . i l i o . . 1 >. 
\\ rMio,o tr[| to tMll,,\v iio till- Ml ( liainoao ll il...- i'o(a. m\ im 
[irt'-.-ooo ih.it tfio fiiat'>r" i - n ■, i k t f i m mii d; m( kni:o->calo i a t oj'. t rd cir 
:ind low oi>\Mo drri-ot\ m.irhoo's .ind tho m ir r-ocnni pu t o c 
1 1 ■,(■!! .OUM-: OI'^^ the ro[)ldl\ d'»^^n^s:o-d I)|oaki0i: ro^t lOMAO to 

[>,•:;:[) I- !iirr! a hit oo\s ()iif' I'ari -^oo lo ^^inic oj itir [)(a ifiluo al 
( ■(]0 1 f Mrif'T ,! oi, ]) A - .n:.k:- ,oid^diol. flrO-f--- aorl [)r!nfrf-'> and tho hko; 
fh.il til-.'..- ...'.O .iro r(Mihioj*"a --.on^c o! . m j u d I h r o 1 1 1 1 .<'niparo<l lo 

.^,,,Mi» .^t ih. otii. . t<'. hoohMOO. O.voKrJ h 1^ ,1 Icurdl .piCsljoo 

i! [1, NIC )»o-I h«M.iiisc .oro[M]t(i i,0;dit r<'phi((-d ao 

, \on tM-ti.T oi.il too'- o \o;ir-- lr..ln o<n\ it ii.iN n. \h- kopl lo ^ooloxt 

th.it iho |>i ■^•<oit (oiijait.-r oia\ In- -o ( ■ , o r o , ok .-d n nnw,- ..(Uarita 

: - , -o I , . II, I r ,o ri o i;- 1 h.M i t h « ■ < . ] o 1 p i . i « - 1 ,( \v /■ .o < ) n •-••oi \ \\ u--i , n i \\\^- 
> 1 -o o. M 1 t [,,il It o^ - . t t, ofk 1 oi' o I 'i o o,; 

\h Ih A , 1 1 lo-^> r ,0.-.M I t ho tji,.- ,t ! . , 1 . o., 1 1 

. \ O , \ ud I lo r 1 t ( U ^, l; o ' 

Mr l-ad.oo 

Mr Imm>am. 1 o ..k . , ... 

I 1 fian k 'O'O Mi ( , iid»or, ^ ao i \ ..i r '>o ,a.oH"« on ( . 

'AC inol. ;,l ihc; \^di'dr' afr.i wo laoi on ,i ihro/Mi Id I 
,t\\\i- no/, iiinvr- (• ill 111 !ur mat nai (Oilhormo, and d i:-' a n n la t i. m I( 
■ ,tii;, l, nio ki .1 wt oK wli. II I \s.r. at Mm' ( dl khond Micouin 'I nr\ 
h,id ,ni o\)iihi! th' 1'- (ont'a lin;; (he r.oi\ coniputi'i \'.lin h t.nukhi t 
o, I t il I ooidi I In nia. .o (kc m' . and o hi t k' .hip t h.' -i/o o't \ < »h i 

; 

•h) 



little fui^jd-nail lliat liad tlic same inloiTiiat ion We liave tnoved 
ahead rapidl^ 

In some ways, your- testinioiiy maybe sounds a bit luimorous. We 
thmk of our pcior-fties as a society, and liow the Russians, Japa- 
nese, and ()th(M's seem to be utilizing their technolo^^y I believe Mr. 
(iibh(oiis said our t eelinolo^^y was sin-ond to non(\ yet they utili/e it 
to tram p('0[)le to (1\ ronifuiters, sshile ssc sell it to our' ki(is to oper- 
ate Man and oilier video ^Mrnes Maybe that is part of t he free- 
dom of our soeiet y 

The chairman ask<'d about the use of this m t[ie handicapped 
area The (juestion was made about i)rofltabihty m computer tech- 
nolo^^N It seems to me that, if uc look at this whole area of cost 
eff(^i 1 veness a^^un. I >rr\v on the Select Education Subc'ounmit tee 
with Chairnian Murph\ should make and stress access not 

ordv tlirou^h a sim[>le tool like the inclin>'d plane made into a 
rafrif) lor \som(d)(;d\ m a v^diot'lchair. hut also access to the ^^^n*ld of 
information and ulea> 

I thmk tliat, as wi- Ln.k di v%Kat w r Iwix.- dwiu- in ifii> arra. the^.r 
j)r()i;r\ams liave b(-en basual!\- cost ettecti\-e Tlu\s fiave been ^Miod 
xHial luoiiamtcir laa i n \'(^>t nic o t > diui ! tlnok al><< |_;ood ec'ononiic 
I n \ < -st Mien t > we t nable [K;np|(' to 1 1 . (. i ndr {..-n dr ii 1 1 \ , to bccomr 
dem>t It ut i()nri!i/,<Ml to entci" the jc>t) market and all of tl'K'se tlun^,^s 

I am [)ursLi.id(Mi th<il thi.-. nc\^ t (xdinoK»fj:> can be ad(J[)ted for 
<ivccs> in the br-oau si-iiN.' of (lio \\wrd bv liandicapped [)eo[d(> witli 
\ aril uis 'disalu lit ic In st , o>.-. riwt >n mucli thoir disaiHlitirs but 
-tro.-^> tfieir 'abilitu-. 1 fiope Umt is one thia^' th.it we \v(uild not 
iL;nf)r»- and m lact/onr thini; that « ^sou-Id stress 

1 s(>( sorne tirads noddinj^' Ma\'br .-someone could [v,-[>omi to tliat. 
if \ou wished, nrif of tho mrm[>or*s of jhe panel 

Mr- (liHHoN^^ \i'>. sir- M\ (■oUeaKUe f)omTed oui that [X'riiap.s 1 
slmuld rt-,ponri ! admir-e Nour statement, Mi' i\rdahl, and 1 would 
liavr to ai^ree with eve i\\l h inf ; ^ ou Fiave said 

We ha\-e lUst completed some v^oik on toclmolo[;\- and the handi- 
ra[)prrl It Is jor certain that tins kind of mfor-rnation toL'hnoloj,;y 
i;i\ rs a t)e\^ f:m(l of f reedom and economic o[)[)ort un it for many 
handii'apped pjM>[)le It also enables one to proxule soi'vaces io 
handicap[)ed [)eople. to individuals isolated in one way or another, 
at much loN^cr cost ihon (or- rnstance, the fioniebound teacher and 
othei thin};s which ^^()uld ha\e to be [ )e rsol la 1 1 \ deli\er-ed to eacfi oi 
thoM' [)e?)i)|(' St) \\i feel t fiat it do<'s provide a ne^^ kind (d fr-eedoin 
(or [X o[)l,' oimI .\ nev^ khul of rvonormc ( ^[>po rt u n 1 1 les for the handi 
enppe.l 

Mr l^u,.^.n I f,.»-,K !. 

Mr ('liairrii.o .moJicr .o^a w.-ukl i. i .i ii,. ....Joi.....) 

luioilonal invt 11 (it lofi> to, it n est < A ^r- in Ii\is o. i/,n,l/-e .oe m 
m kc-t'^^ t.iilv obo.il K th,ou,Ji .:! \h.\bo out stiaiv o)Ut hes 
on thai W'h.U ilnur,'^ oemc, done no. onl\ as a development of 

thi-exriimK new t ec [ i riol of ;\ , but as lar a.- tranmiK [)eople that (aid 
ii[) .1.^ a c.k'i; sroom lea( [ler m oui leacfu-r trainin/: t (»lle/(es and uni 
cf ,1 1 I, ■:, ' I )o \ OH -ee a eood C( h ) rd I iia t loll in that alircction aiid 
area 

Ml (;|}UlM^ ; W ■ eo omc oppoi t mi it les tluae loi mi|)ro^rmen( 

M I 'fiv I) \ HI Idi.U '■\ :: 1 V. a\ to phi a-.e if 

M I ( ; iiai( , 1 o! riK a !•. Ms ( ian i.i to re: [lond 



in 

Mf Im{1)ahi, ( 'crjMKilN 

M.s (Jaik ia If look ;it tlic uni\'rrsit >• T-e(}Uir('rnents f'or- teach- 
er's r()ll(%H*s. see tiVat vi^ry lew si'hools \'()U can count thern on 
onr harul rcqiiii't* t.'onif)ut('r' lit('i-ac> of the teacher's, SoVthere is a 
bi^ 1 nst iiiit lonal uaf) bet^scefi teacher trainin.ij; and the >^hility to 
teaefi chilclr*en m tlie school' ('ei"tai[il\ some i n t rast riu't ii/e arnon^ 
t r; ulir d )t i { Mj t r r vs i m Id l>t • noeded in oi'dor' to r'eall ha\'e a 
wide' scale a[)[)heation of the I e( [i ru )lo^\ 

.A lot ()( sefiooi.^ arc actiiall\ ^sailif)^^ {o mtfoduce i-oniputer hter 
ac\ [)r'o^ra[n> so lfi.it I < udit ts aro at tlie leN'td of chddren Most 
iliddr'eil. m terms ot torntor't \vith the technolo^v. ar"e ai)ove many 
t<'aihers | knM\^ tfial in tiM'.scliool \^ hr r c in \' o \v n so n look conipiit- 
of eouis,-,-, t[ir\ ^^ 1 1 1 n^Ji allocs .idult> to take eourses vsath chUtir'en 
h(n.ius<- th<- aduh- .,r/ •* i 1 n 1 1 1 n id< 1 1 1 -d [)\ t lie r'a[)[dit\' with \shich 
the i[iiMr«-ii at t ifrrttA Umih 1 tliink thoM' [> an <ir"ea for tc-acdier" 
tl'aliiiii^; tfiai iif'<Ml> t.. hr t,iK(ij into .utount hetorc v^ni w \\] ever 
\\A\{- {\\t 1 n f > I u< [ u , o o > dc \ , lop n 1 s^ ho( , !> ( )u i c<i,s(." St udles 
^how tliai this '.111 \><- d.ait ijuil<- vshrii a lot of f)eople ni 

til- . . .M 1 r n . a 1 1 1 \ ,im inv ■l\<'d to^a'tLn llit , ..»n o<- hriai^ht Upoiid 

l'<'«iMM [fi |. <.■[■!<■ ili.it i\ln^ ,1- ili< rr^i.ur^r 111 t 

V . ' I I . f I 1 u 1 . 1 1 \ 

Mi [-ao > V . > , 1 f i , , . I . , . I . , . I . i . .1 , 1 . . il I « 

. , a M. i, I H ' . I , -< - , , V I • .\ } I K \y { . 1.(1,1 1, ■< d 1 ^ . It [i I a It' /! t ht 

! n.i. [i ; . M - - it ' 1 ! . ■ 'I 1 1 .> l>.iv k in ^ - ., 1 1 1 1 i 1 a t oa 1 d r vl a arn >on 

-l!.itl''in 1m. 1 1 -o.'VN- v\ in-i .; lip V III u.v v^^<| f.aVc s u J \ 1 \. < d soiUr 

r n ■ p [ I ' h a f f 1 d , i - t i i . a ■ - u r . . : i . i t ■ • a . ■ a , . d d . , i 1 1 < . ^ a r o p r i . t )a h 1 \ 
1 n t 1 in id.i f f( I la o .iji ]\ M i: t ht-^c an i t a ra'-^ 

(>nc "\ ti,f O i hnii lan^ naa.ukod I i^^i, Ab-i..n< i.' <>l ( ^>n 

^.rt'v^ .\1 [ ('laiirnaai < - ii,i\c to h< - hoM and i.akh'ss sonuairn^'S 1 
don t (liiiil^ that 'die vsa- HJsl tr\in^ lo (latte r ma, iait she^said 1 
tuui hod tho [iiatfum- ipiu kcr th.m most pooplr do As adults, we 
arc kinil o( att irnidal<'<i h\ la-ttina. m thtae ()nr- kids are so used to 
< .1 al.ilof ^ and 1 hoso mat data's, i |n'\ jiist \s ado i ]^[\\\ into it a.s part 
ot t laa [ [ lal a I , d 1 1 1 r 

lint It ait ra.ii;fM ^[..a. pi^LU..,.- i ■ 1 1 . K . .v% bo v% 1 ly 

aial 1^ 1 t)\ [)arafan,' ,i cai^ ul.it or' .aid moM- i or n p 1 U'a t ed pi-oh 
i. 111^ 1/1 ,1 ^t)aip.a*a do \^ , f.a ' llaoU|di t hr ihou^^hl pro^c.s^ (j( deter' 
MOnloi: Oo\s tlait h.i|>pt M , » \ be tlil.^ 1^ rdadloii^e hir edutator>. 

]\p>\ onl. to pani ti out tin- inloMuatioh t»u( to ^4i\c ^oUio baM.s lor" 
MM srfn [oi tla ildvaai.aion and \slw tbini:s hap[)tui la siUcaae 
ono iM li1r ,>'i<! in p-\.h('l<>a\ .-od ,1 k't <,\ <Jh<a thini.:s .\h.\b<- \v^; 
a,t I (11- Mil ^tai.Jioa but \^t' u.mi t t: . lfi,o..ah (1,,- tbouaol pr'o^ . 
a- ..au L^.'. ii,id I. do vHb .1 I ,i.id ,1 p. id of \ ,^\n-\ 111 (l|_;uilri^; 
. •! o f 1 1 . a 11 , . ad ^oM 1 t o n i^a' hi', - i h.o 

1 t luT . ,UM . oinoM-iit on t [i,, I ' 

\i r ( O M rioN I r < a 1 < a I d )o , . i:^ < 1 . i i . 

ai 11 [)( ).\ to a n 1 }d 1 1 \ jyni - am , a i i ha ; I i A . i ; ,s \ {\\ / , u h \', . u u a> 
r(d)o .Old .•.ip.a ilia and ro.se^tfu t^. do-'.,^;n tfie i )\ hut \^ )\\ . that 
v\[in|,> fu IK lion 1'. ,1 btth' unit tfi.at \()U caa \)\\\^[ into a thin|; So, 
lie. trad III wofkan; ,it tiio hi!',ld\ d t,'^ai:p r ot;al ed na r row le\'el de 
•aanin:', o pi oa ni [ tl 1 1 a ■ r [looplc nov\ arc ;d)lo to, biM'auae that is pro 
\iijt'd tiioaa 'pond that -.arao amount ot t inio thiid^inc at a I up, ho r- 
ir \ o 1 pt anin p lo \ 1 1 \ i a of a p, I oc; a 1 I o n 
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ll set'ins to ine tlicn* is a hxss. One dot^-^s leave behiiid some of the 
joy of" I lie detail , Hut one, at tfi(» s^iiiie tmu\ is enabled to think m 
bi'oader and. in a sense, more coni/f)lex ways, and that is part of the 
good news 

Mr. KjtDAHi.. ITiank voii vtM'v nuitifi, Mr. Cfiairinan. 
Mr BiA(;c;i Thank vou 

Wo will now [ia\'o our- ^tnond f)ane^l We [lavo J^>y<^'^' llakansson 
of llakansson Assoeiato>, Dr F'r-aneis Fisher, professor, Haverford 
Colloge. l)r 1 .uUon- Det k , Jr . eonsultarit to siiperinteiKlent, Faiifax 
County Sc^iools; and \\v Joo Miller. Migrant Student Record 
Transfer Svsteni, Arkansa> State l)(»partrn<i^rit of Kdueation, lattle 
Rock. Ark ' > ' . 

sr v i KMKM OK j<n ( i: jiakans^on h \k \^ss()^ assik ia i h^ 

HFUKKLK^ (ALII 

* M.- M srv A,..-..M)N Ml Ql.lltnuin Mi Mu,j)Nx an.! Ml t\.vl<,M 11 

k> kind ()\ (rif^lit(^ninu lo sit hcrr h<'forv a con^;i <'>M(aia! v'(Mnnntte(' 
and to tliUik tlial ope has i.j ui a fo\v ll^Hru'nt^, to, \u ^o^R' wav. 
intluo[i..i- >*>[iH' tliifi|.i..^ tliai riii^M [lafjpro \i\ tlu.^ touutrv Hut 1 
tlnnk tliai it i> <t \ rrv- rxcit nij; tu,i.>' and a vt-iv nfj^xjrtuor tmu' la 
hi- doi 0}_^ t [.at ' . _ 

A.s \0U luv^a I . .anM fit,"" (HlU V <J 1..1.<.w1.h\ a...-.< :.om.v ut .a.vl .i.-. 
\ \ ( Hi r .^r 1 V.I '^ K ik )W. his Is a tuaf t'oa r'l . . oiis (.dlauf^t^ It has 
hcri, callad a I line n( ^-oyoiut-iai . luit [x-ifiap^ mur. clrarlv it is a 
t iiiu- ^)( opf^^aui iMt \ It tsatlnu; a hen in (ai."t .>Ur a(. t lari s 1 1 1 la v c 
tr('nu'ndoU> intlucruo an'th<' luiur'r v tuIUM- aiid aur rhildrrn's 
fut u w 

The of>|M )i I ij n 1 ( \ 111 fj»niJ <){ U> rlf^ia i . w v% l.-^ wia I hat .Ictil,-^ v\!tti 

the iniport<ui('t' of inh.rniat ion,ar^vl toehnola^\ and }io\s' vv(» [)nng it 
to our soeiolv We arc. m taet, it not to ho t(>() drariiatie al)out it, 
faemg tfic opfxut urut v to niak(» dtjcisions that could (Mthor- onslas't* 
our soL'iot y nf cm [)ow('r" us ui t lie'tii-t u re 

Tho toehnolof^v tliat uc fuivt? Ui o.ur liands tadav, flow wa treat it 
and liow iriti'adueo it to our Cthildron, is ^oni^ to. in taet. d(»eidt» 
wfuMhar- u(\ as a Nation, will be able to eonipctr in the connng 
vi/ar-s. h()tli t-eonorn lea! 1 V ;g[ui dofensivcly, and as an irdluonee As 
you h.is'a fu-ard. ua ara ahoatl todav, but tlu't(/ ir. a ^raat tloal of 
aetivilv gaini^ or^ in *i \ar-iety of t'ountraes arouncf tht world Tfiara 
Is. ni tart, a lat v^t countr-u.»s that air r'apidly oatilun^^ u() witli us 

II ><^(^rns !(. riu- that in (H'der' to adeqtiMt^ely introduce tins tcehtiol- 
w^;v to th( rhildrt-n m our' sr'liO(.)ls ■ - and that \> the area tfuit I 
woutd \\kr in talk at)<)u(, pracoUego educatuni rtallv haV^" t.O 

thirds id)i>ol .,nnic of tfia t.r-athtional tiKitlgS thai wa [ia%(' bben 
daini^ tfic A..VS th.a vva ha\Vj)oen taacfiuij; rhihh.'ii m tfie pjist. 
bow i\ w ill r ('lat<' ta I ha aaw tochnolo^ v. liaw wa ean rrdiW&C^.' 

aur lU . r l( Li 1 u ta niaka l)att('r" US(' of 

Wa If alkad a l)it about, t [la fa< t t [lat what ^ la Mm ., I< <»i n ^ il I hava 
ta 1)0 cfiani^'ad oi should .bo ohan|.,U'(l. I(»t s put it tnat waV hi t ha 
[)asl, wa sp(Mit a lot of tuna on thin/',s lika calenlat nais or, as w.(» 
hava fiaar'd, about dosi|;rnnK airi intry Wo havo tau|',fit t liihiian for 
a loVii; tirna to ha sittirij: al a d<';d< and doin|'/ worloihoat.s tliat ar'o 
calculations ns'or and as-ar aKain so that I fiaV Kot piac'isa, so tliat 
tfiav u ill ha al)la la a(id iiumbars and siiblr act Tfiat rUnid of irdor 
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nialion is NaiuahUr lint' 1 -thmk tiiat \\v livv ^^oiri^^ to \\ii\'v io look at 
a broader scofx* of odiKvition I t^unk ikjw wo [ia\'o to start lookin^^ 
at [low we can.toacii chiidron to (lo tilings liko ostiniatin^^ and [)ro- 
diclin^ and {)jatej"n rooof^-nition.* K" t^j;:'}' (lon't use tiie calculators 
and tiio coinputors that., arc a\'ai labk' t o t iH'.rn , {\)vy wall be s[)end- 
in^ nuicfi too much ol tiioir* time on the [iit-pu'kin^^ small detads 
and not lookinj:; a( tiic total [iictufo 

I arn sium' tiiat, at s.onu' [joint m tlie [)ast, tliore was a^^^roU{) tliat 
mot to^'oihor- tor- tiio [)rTsr[-\at Ktn ol tlie sundial I linv [)ositi\'e tiiat 
u heti clocks arnj \v r islvv at ches to'st [)cranio a\-ailable," t [lere ,rn.ust ^ 
ha\o [)oon a i^roup that \va^ ar-<Hind sa\in^. "Wait 'ii niin.ut.e. We 
aif not icaLdi'in^f o^j rliiMion to ifad Nimdial^ In lact, they v,'(j;re 

^■l)r^r^■t We Wor'o ^IfpfUMK I" r(\id Miii(hnls Wr \V(.-re beCO[TH^^^ ll' 
VwU will dr^H-ndt'iit 1)11 t(Hhln-lo^\ 1 he \v r 1 ^t \s . 1 1 o [ 1 . O 0 tlu'clock. 

The };<>.i n I n 1 l.it-I i-- [hat v^ <■ n 1 1 ( h ■ f m >< 1 ho ! 1 ic phi.ru -js fotat eni 
nM>und t iio Suo ,w,d ^N<' l/.-t.;>i.i t(i uodcf^-uind out ndallolisillp to 
ihf \vr)i icl \\ f hr(t4.iii ((• h,i\r (I ,'fn,^<- u{ limr- i .on MJ.ri' it anyone 
tiifd to tell vi.u ii rj iiiidi.i^iil l.Mii^iil I i^ht {\{ thi^ moment, 

\Nit[n>ut li)>'[viim .ll ..'>in \v,..(ih vou c.iuhl (MmIv k.fKiw lliat it Wasn't 

ho^.\iU.-.c \ nu h.lNc ..ll llil,iltl\r ■Cll^t >. ' ( tlOir 

>■(' v^'f ■ 1 1 ui .{ 1 \ .• I >.M k [ 1 1 1(1 I ^ M < n 1 ^ f ){/< >i I u 1 , n > n , tit- . kA(c)P mt LH ( 1^ t. 

'>t iiuiuNfiV ,,[ ,a tu.il 1 n I . M t ll Ml >(i ([.).it t^Hvy ca'n [>ejLCir>' tC) 
u til-: {.-. liii.ph'L^v .i: .Ovi [(> thoif li-<u'n,irj^ an(iMlieir linnl^'in^ 

.\.ii't[,<r <-\,inipl ii.iuf.i h( alpiuii^r^t i/iiiu;., airot^ief >kill th.it we 
(..nil t-.n I , \<> V [nl.icM 1( no('d(-;d Vou look ol <» h(^>K hk.- a 
li h 1 1. M ..1 r \' i Ol t'lu \ . [('[m^hIio. iht-' wa s' ij^i-i thri.^i^h n l.■^ A 
ihfoili^h Z Tnol (Urtke^ s<'n>c Hl^t wliori v*Mi h< ^;lri to tforik u\ a 
l.irf^f dat'a t.n^o . i,nd- vou [>r;4ili to tfiink ahout hom^ ahh' to [Mituh 
111 or' pif)o ni that I >^^anI■ to l^no\^ >ornothin^ ahoul a fruit and it us 
;i truit that i^rouh on a tr'(-"e, Nou (.'an boo in to soo h<As- an apfjU' i)v 
an^)ran^e carijie the oiitcomo of t[iat o\[)lo!'at ion One can come 
thr.ouuh it rpru'opi u.lI I V fatlier- tlKui ;fi*piiabot icall>' ■ 

Tiio^o arc iu>I ..1 )ou' -of tlu' o\amr)le^ aixuit [lo\^ our toae-fnn/j; 
[ioifU.; to iuivo to riian^e. oUr" curriculum i> ^;«an^ to ha\e to 

chanj_;o. lo utako a mortl-JT [x'lwroti t'iiildron and t cfh noio^^\- 

I t ^n n k . al>^). ti'iat vvc ha\'e to he a\^■ar'(' of how we ar'c usuij^ l«-^h 
'*-V;^U'lo^;\ in t'(linntlon ^l(>\^ v^r^■ar"o ititiodoUii^ child fro t() Nuiuiol 
Of'^\ Thi-r'. ts in rnai , \'' I a.^^<*>:^, I.iir irniptatioii to put tin w.akbook^ 
ol toda\. tiio (Irall and pia\"ticc ou .i in<udnn(' aral Ik^vc * hildtiai re 
spofidmc. if \ou Aall, tf\^in;^ t.' f;.-t m dorif-fHo wh.it tiic cot loot 
afiswor ! hal \\u' mac la no <>\va> and thcN ha\c [.> drltiininc i.-^ h 
.sorrns to fiK thai. h\ ln!i<MhjMaK iiiat kiiu^ (U rJu^alhui li, ll»at 
vv ; 1 ^ \^ r a 1 1 1 1 p K J n f: to * » i j i i I U I li t • n ih.it i f U . 1 1 1 . u h U i ( • f i a t h r 
rl}.;h' anssVrr tiiat ll own> km Ah-d^,c. \ iirn in f; . ( v% < ■ ou^ iit {.> ix' 
tt-aciaru' cliilvimi ll^at Hm \ .00 tiicCcitu* m ma^c-r .»! 1 rn- pr.)c 
ess. thov arc tiu.' uucs \hi\\ ou^ia Io \h d<>ni|^ ihr croati;c tlind\in^; 
I iic planniru^ t i^o ^ri^wnu^, and i ii.a i iio in aduac is a tool, a re 
source ono of ni'rin v i)ul a vci v povvorful r'osourcc t iiat caii aid 
tiimi as lii*'\ ((r'ow <m<J learn .md docidr So I la^ (lowct siiould In* in 
tin' cinid, m tiio iuifnan Ixaoi;, and t iic niaciuno must l)(> saewcd as 
a t ool or a I'o: •< >u 1 1 <' 

h i'la^ (o i)c {lone calU It ha:- to hr (joUo liic \('r\- mortimt tllc 
cfiildron i)of'jn to u^o tiirsf rnaciiuic- l iiov must Ix* pal m control 
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We talk ol'teii about the machinv or the computer or technology. 
It seems to me that it is very relevant that we understand that a 
computer is an empty machine without software and without pro- 
grams to run in it. It is how this software is written and how it 
interacts with the child that decides whether, in fact, this is a per- 
sonalized machine, whether it is nonjudgmental, whether it does 
meet all of the promise that is in a computer. 

It is really vital that schools look at their software and the pro- 
grams they are buying, that they are critical consumers of comput- 
er software. It is something that schools and teachers must take 
unto themselves. They have to evaluate it. They have to be the 
ones that decide whether they want it in their classrooms 

There is right now, undoubtt^dly, a dearth of^ good, acceptable 
computer software for lise in education, 1 think that there has to 
be a^J Linderstanding on the part of education ar^d educators that 
this is as an ini[)()rtant a rt.'sourct- a.s the computer hardware that 
they are purcha.suig It is also going to outgrow very rapidly, as is 
the har'dwart' They are going to outgrow it It is going to become 
obsolete 

!Ult 1 Lf.liiK lb* \ M.u.-^l ^cl liilO 11 Mk \ Hivi.-^l ill \lx,1 make tlit 

dt'Cisions Tb( v ha\ c' to rxlhjcatt' fund^ lor it, and th^'y have to oUp 
port a grwwing industiv. because it will not \)v there without that 
supp<)it It IS a frer industry and it should remain that way It 
must have a rnar ketplace to thrive 

1 think bcliools must makf th*.\se Jcxisloim Ihc^ huvr tu bt-^m to 
iuok at how the> can provide very real and relevant learning op- 
portunities for the students It not, they are going to lose their cli- 
entele The affluent, those who can afTord to. are going to teach 
tlieir childruMi and bring these schools of technology into their own 
homes. They iwv going for olter native educational rx'sources. They 
under^stand the power that knowledge of thi.s technology will have 
for the future. We will leave our schools as babysitting institutions, 
and we will leave them to those who cannot make the choice. 

1 think that we are going to have the danger of a large gap, a 
power gai>, between those who have and those who have not. And 1 
l)eli(n'e that, by having this kind of a gap, we will lose an enormous 
resource of our country, and that is a number of people who have 
potential for creative and active participation in society 1 think 
that g()(^s for tlie (iisaf)le(k ^s well as the sociotroriorn ically handi- 
capped ^ 

1 dcMi I kii()V\ r(;U- of rungrtY"^:- of l^u^ iNatloiial tioveinment 

In this 1 w^ouUl like to S(H- a grtjld duer.^ity of views and ()[)iniorLs 
ex j)i(-ss<'(l light now 'lhi> \vh(i4e industry is much (oo young to 
take one direct iwn VV\ don t k/ovN enouj^h ab(>at it We don't know 
enough about how children )farn from it We don t know enough 
about how children learn, period We don I know about what tlie 
effect of this technology^is on ediuation or how to best integrate it 
into our institutions f think we need to have a lot of different 
views expressed, and 1 thirdc w(» need to have a wide (hversity of 
views (Expressed Out of that rich mix, perhaps we can find some 
direction that will nu^et tfie needs of our mdivichials within society 

Mr BiA(;(;i Thank you 

|The pre[)are(] statement of J()V(^e ilakansson follows | 



48 



11 



l^KKi'AKKi) Si aikmj:ni nK <1(>V( K Hakansson, Joyo: Makansson ASSOCIATHS, IN(" , 

Hkkkk.i.kv. ( 'ai.ik 

We AVt' in th»* midst <>(' a rt'volut inn a fhan^c from th<' nu'ciianical. rnachiru' a^t' 
to thr a^'r ot information Stud»Mit> »'nt('rin^' our schools today and in the future will 
[>rinj.; vsith tlinn <i rapidlv iiu'r'ra>int.; wealth of cxpfrirncr with com[)Uteri/,f'd di'- 
\'\co. iru ludmt^ ch'i T ronu' tov^. v idro Uiimi's, an(i liomc (.'oinputtTs An increasini.; 
prirrril aLjr ol thr rairrr-- uprn to t}ir>t' .studrni> hen thr\ fi n ish* t hci r formal 
->i})Mniin^; 1 1 1 ilrtn.ind u ndt • i-t a ni 1 1 n l; and tin'ihts ^sith rompiM<'rs and simitar 
I rrh Ml iL( a 1 di-^ u In order Id n-mam relcsant in or ^oeirtv, our rdueatiojial 
^^.^ti'm ma>I keep p.ur t h t fill 111 'li >l; K <i I rcwihition anil prepare our youtli to 

h\e and ^sork in a I ee h m i|ol:um I uorld 

r ntort un.tTeK m )t all udeiit> .shxU t- t-<ju.ill s in then aeers.'- to the <deet ron le 
learnint^ experiences nut.-ide of the school e n v i ron merit This dis[)ro[)ort lonate expo- 
-•u re 1 1 ' t «T liMi )|o^: \ i> m| T f n d ue t o ^< H ii > ei nn iiriHi. t aet or> t he n« m at 11 uent i n ou r c"U 1 
lure 1 . 1 n Ml 't provide [ n-i ,i I com pu t er^ 1 1 u t h»'i r children Id u>< ■ at home The v 
. an not afford I fi<- t-lt cl r una \ - i)r \a(ie<) t;.iri(f> t h.it pr ti \ idi > ii addle t las> chi lilren 
earlv »■ \ ) ii • r II t ■ \^\[\\ t r-i li n, 'li ij^ \ in an iri>-itmt^ [naniea 

( )fteii e^ Mrioini. > .d'.ric' i- mdI tuw r hr it l.. .d.-o a l,-.^ k i .m,>Ii,.k ..n I ^<• 

J .a i T m1 -,.,mm- [j..r hi., (i.i w- hr-. n .-x^ Iud<->1 I r oin 1 h(^ huf unm^ impai t (d t.-c h 

IimI, >^y t wl h(j.-l M.---> .Old ! ihl u-t I \ rh<- .f p,i rrii (.- m.i \ not rtM u^r 1 1/e t h<- in i [x > t t a 1 1 e« • wf 
t la">t' t . ) \ - .iltd 1 1 )' .1 - I M [M <■ pa r in^ I hi-i t . h i Id t t-r , h if i he I u t u re In a n v t <isc e h,i ve 
iIm' (x.tenil.d l"i I he . le \ . • h > ( . i , mm t .-t .i -erhiU: irap h,t\Ne.-n I hk 'dl.i\e>' and t he 
h,, V . [1. .1 Ih. . . vN Im . . ,d fi >r d ,iK 1 , <i ..t;[ii. .■ t h. I nifx.i t,.,u . J r.u 1\ . •\^.<^.-.^Jre 
I,. !,M-i'.K M ..r idv..[,I.ua- ,-i iM.-lr rhlld.t II ilu»l I.- n.'! ,t .nlohlv t.. olhi'l'^ 
h MMMinht.iI .ip...i ..It puhlu , lu>.ill..iud I M>1 It ui hin.-^ t> jM a ulr ewi^ .ludent 
,1, I ■ ' > . ,1 • ; a 1 1 1 , n u m .11 t - -. per ifi ,ce ii-a I itj; t h la )lo^\ .i.^ pr e ,,a r a 1 1< m to] 1 1 \ 1 nj.; < i nd 
. .f k iia^ , [; . 1 .-^ miohvj^ .d .i;:e 

1 1 1 r e[ e .1 1 1 .d MM 'ti V ,it i.^n are ,, ( f ... . , a i , . . i 1, ., i . i, i ...kI 

i»j(j.-nl- ,. t- cie,., I,, P[i[,..; ,1 [i[M, er^. irit> I he ila> rcNJtn A.m -^ehi'^i.-, ^e^'pr'n thi> 
t.vll in.n.\ t herii vn 1 1 1 \n- i , , ( e^^ r . i ! . , i - . .>[ii p iter inlo t hei, . w i ; h u 1 u n , for t he Mr 
t irn« ( )f 1 r , . . .lie . ir iier I * < . j ii p u t e r ^ h . i e > . a i . e i n t .i t fi « hu ,| (i .je to t h% eiiT-ro and 
r e^< ,1, r ( el ij < A .i lea. her a d I n 1 , o - 1 t . i ( u r .i[.d ol paK-nt vi.lunt<'ei All too Oiten 

tlM.iiuirii^ )tittiaed tor iJie ^otofiutei 1 w 1 1 d v\ a . e .wid (h'thinf^ el.-e Dependin^^ 

Upon hou the . ornpnter^ \s e ( e I la ended to t.e ij>ed ^u. h a .it uat lori in.iy or may not 
he i-t,iMo[ ^ It the ^( hool .ole inter, 1 1- t.. tearfi prot;r,nnmin^'. (hen a computer 
ritorn it h one or prefer, d)!\ rnore rn h r oeon i [ nj t er^ in it, (uie k nij^N ledu'eahle teach 
er aiul a fe\s h,)ok- \M 1 1 do nc^t line iloue^er' t fie limit> of suifi an a()proaidi must 
fie recoeni/ed It ad(fre^>es one srn.ill a>pect ot the macfiinr's [)<)tentiaf and ser\es 
onl\ those -'tiident^ \sho aje inlrae.sted in rornputer scienco and ahle t(i vievs it a> a 
loph of M aiK 

In m-).-t V ax - ( 1- .n .u .^'1 mou it fioui tul K k nov^ iii^' fial t fi<-v vn .uit to do 

OT e,,n ijo ^\it[i it (,^unk!\ tfie^ tuid tri.il iKird^N.tre alone i> not ao e<lucat lori.il re 
.a r ee t [aa \n 1 1 1 ^e! \ e I fi< ^ ,1 r let \ i - I u>r-^ t he\ }u,d en \ iMoru-d for computers A 
vialde .\-tei(i rnn-t inilnde more tfian |u^t ,i rnaihine Ttn^ ^v^teia m m v vievs con 
H^l> ..I 

1 h,i, a V .., . , , I, a J. \ .. . 1 r.. n, i. -i , aa. i... i ... ( i . a i< .. 

..' .1 ^ I o^N la^ I ihr Ol ^ Ol appr op. 1,0 ■ ^ntt ^^ ,1 e 
■i 1 1 a 1 n n u; . I H I ^o [)[.. M . I v. lee.- t or f e, n f le i s 
1 a hud^;et for ai.u nl er\arn e 

(>o\iou-U, -^ui h ■! ^v^t.aii IS oo.. n .^, . . . 

,1 ot t he k o .u poi^er.t part s are i\<-Kt <sAt \ \\ In , . [ o. . iiy.Ut , > i . (< • hri aie c. -lu 1 
I . -.ou, > e^ U'heri edu. ,lf or - I r U-^t r ,o loM l)e. ou;.r ( fi( V a . IM . ^ee t fie \ .d ue of 

fi,i \ Oa; . . . 1 pvjt <-r ^ ol t fie 1 1 n fiool t ne ^ ott n fla v« f >e.- ii ^ l. It an^ ot .ai u n > » s ( e 1 1 1 a t 
l( ,>j)pro, uh I.' ^on.put«t [>l,iririaa; r?-itloi/> t fi« nio»( ne^iewetl oj ifie.-^e svstem 
( o , , . poraai t ,s i if..- ->of't ,i r ♦ .A i om [Mj t e r i.^ . i n ^a* fu oe 1 1 1<. ( fia.-^ t r en ./-n Jcni.-- [»ot en t la I 
tor erdiorui-a' on-i .-^a ppor 1 1 ru. fiunion .rtoti\it^ t>m to fulfil it.s protiiist the ma 
(hioe naj-^t fa letioa in \s,iv'> tnat hiJiiauij^ i.oi r^addv u/idersitand and .ipptv It i> 
tfie a^,nlahilit\ of a j^pr . )f>r i.tt/' software that allows peofde to use the computer to 
soUe pro[)lern.s or perforin .ictivities that an* im[)or-tant to thnni It is unreafistic to 
expei t tfiat teaefieis will ( reate their own software, jUst as it i.'^ unreafistic to expect 
teat Ilia s to rout irieU write tfieir ovsai le\t[>ook. 

The computer i.'. emptv t)V it.-;e!f It i.s the software, llu' preplaniie(i instructions 
tfiat f)iin); it to life d'lie nature and ( liararter of tlie rnacfiine are (inter in i iu'd l)v t lie 
■>oft^\are .A record ])laver i.'- ipiiet until a record i.^ plai'etl on il. and then the .souruls 
tfiat it eilrnil.'i ar>' [>lea;><ml or d c>t r ait i up a.-- the ier,uft of I fie umon ot the capahili 
he... ol the jjl.i^er \sath I he pre reeortled note:, on tfje recitrd Sound; that pllM^;e. m 



spire, or arouse can all \h> [);-()(lur«'(l hy the same record f)layer depending on whiGh 
record is, placed on it 

So it is with computers- They can be [)ro^^ramme(l to challeri^'e studentvS to think 
and then allow them to use th«Mr own creativity Or the ct)mputer can be used as a 
task master, forcing' students to respond to questions \n a narrow, pre-planned fa.sh- 
lon In one iiistaiK'e the person is the creative entity, the manager of" the interac- 
tion, while the machine serves as a resource, a to(;tl In the se^cond the machine is 
tlie "master'^. \hv owner of lh«' ct)rrect answer^s, and the student" must strive to ilnd 
those answers and respond to th«* machine 

In a very real svay, the manru"r in which wt» write our software will determine the 
nature of the eciucation our children will receive and how they will perceive them- 
selves in relation to the technolo^MCal tools in their world 

The critical shortvi^e ol acceptable educational software has btien (^ften document- 
«'(] and discusse(i i nM'ducat lonal circles, hut perha[)s it is not inappropriate to men- 
tion it one more tirT^e One likely causr tor (he sacricity of sof'tware is the lack of 
economic itjcent)%es for pnniacers and pul)li>her> to concent ratf their efforts in this 
area" As !oii^' as schools are unrealistic in their planning', and do not allocate funds 
for the .software necessary to turn their hardware into useable tools, they will not 
foster a ^^rnwin^ and healthy educational software industry 

This industry is in its infancy \\r are m a stage of exploiio^ aiul.learnin^,af>oul 
hui\% to ef!ectn'el\ Use this mediain and n(> (>rn' kiiows t ht- so called ri^dit answer 
Hecaus*- we a A* exf)lonn^'. H is inipoitant that a's manv diverse approaches a.*? possi 
hh" he «'.xf)l.ir«'d Out o1 tliis ruh ini.x we shinild br able to accom mod"Jite a broad 
r.ui^»* <;f indKuioal difk-i enct .1 aiul not'tis 

It is afjparent that soclet\ i.-^ under^^oln^ I v. 1 > . , i*. 1 .Ix.n^c.- c.-^pt I'all^ in itit 

iiij'a ot information, its accessibility and use Our m.stit ut u)ns must adapt, and when 
a[)[>ro[)r iat«*, clian^je to l)est mert tht- riet>ds ot the individuals vvithui s(K"iety Parents 
and educators are i/it«'restt'd in the irdormaiion techn(;l(;^n(^s. want to learn about 
thtMo and want \i> understand how best tt) incorporate them into our educational 
svsteri.s Probloins ar iso due to tin- lack of understanding; of the capabilities and 
hmitatious (jf thos< new i nt<- 1 lo». t uai aids There are no nu^deKs tt) follow, this is a 
new road and we iiiust t^e flexible learn from oui exf)eriences. oUr sV^ccess, and 
our mistakes 

There are '"ri^^ht an.-.\%t-rs lo thr- qut-siiwn.-. wt- ta^in^;. bui tfie 1 m pi ic<it ions 
of our choices must be larefully cohsidt-reci and the results wei^died The role o( ^'ov- 
ernment must be to provide the lea(iershij) needed to [)rotect our national values 
while encou raj^u ti^' pro^'ress 

Mr BiA(;(;i I)r Kisher 

SrATK.VfKNT OV MCANC IS I liSIIKK, I'KOFKSSl HA\ KKFOKI) 
( ()IT.i:(;iv IIA\ KKFOKI). I'A. 

Mr FisnKK Clwiirrnaii Bia^Ki. Chairniari Muri)hy. (\)ngrossrnan 
Krdahl. and ronKressinan Vviii. it is an honor to be here this 
morning on the occasion of the release of" the OfTice of 'lechnoloj^^y 
re[)ort I look loivvard. as I am .sure all of lis do. to reading ^ 
studying it, and to olTern»g corninent.s on it when if is available 

Today. I can peiha[:)s help t he Coirunit Lee by making two sorl^ u\ 
.^wnrnentr, addiessin/^ two is.^ue^ Why. if wt' have these W(;ncjeriul 
dern(MKst rations before- that .ite so etfeciivt^ in education and 
training do have a [). i)bleiii'? Scco..d, there is ih(* (]uesti6ji of 
what IS ifio proper Ft cieral ( Jovei rnnent's role in providing edu^^a 
tional materials wiih the ruw technology 

It will ho all too soon apparent that I am nol a techtioh^^isl 1 am 
a lawyer who wandered into this fudd of eciucation through public 
service. I would like to acknowledge publicly here the support of 
the I'\)r(i lM)iin(iati()n and the ("arnegie Corp., which has permitted 
me to inv(»stigate these (luestioiis. and particidarly the (juestion of 
why don't we have more good coiirsewai'e. and wfii^ther the Ir-ee 
market alone can l)e expecti^i to provide it to lis. 
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In the siimnuT ot I'JSl, with their ht^lp, I vvas able to ask a wide 
^M-()U|) of computer rnanulaL'turers, softwar-e producei-s, superinten- 
dents ol" schools. cof^Miitive scientists and othei"s as to theii" views. I 
don't represent any ol" th(»ni this niornni^. I mention that to ^wv 
■you a sense ol" niy back^^round and where 1 am coming from. I am a 
convert, I tx'lieve tins means of inst I'uct ion is very f)owerful, as I 
think anvbodv uho experiences it must have tliat l"eelm^^ 

Congressman Mur[)hy raised the (|U(*stion of whether^ it may lea(i 
u> to a more re^nmented way ol thi[ikin^^ I think, quite the con 
trary The pcnver oi thi.s device is its power' to interact That per- 
[nits It to l)ec(;me an individual instructor, much closer io the indi- 
vidu.d human tutor (\)mparison i.sn't rtMlly lair of <i human tutor 
oiui .1 computei The correct qut-.^tion is. hovv dyn'> the individual 
tutorial of the CvMOfuiier cump.ire to tlie cLi.^.^rwom .situation, where 
tlie \ .ir-t .-^t uile o t.-' <iM- it.thfi l>of^d b\ t [le pace ol Ui^li'iictlwii aiui 
the .^low r^t uilftit.. to.-nl umlt-i >t<oulnif4 vvh<tt 1.^ The 
p«>v^,•r ol 1 1 nl 1 \ id oo U/,<i t ha . mf<in> the co[,.puler .<oi quick I V a.^^e.^^M 
wlirtr t}ie learllei ir- at and dellvv-i n.atecial that l.-s Siilted iu th<it 
[Milu>.lar' mdlvldoal Tliat 1 .suhnUi 1.^ ,i veiv huau.ne form »d m 

>t MiM [c M 1 

( h It t In ) 111. , . . I ,i . . l,i . , 11 I I,. I i ... .1 li.. 

i.tiit Th.it ( tlu- } aiei^tUai A .nI i<lrnl.* Tlir :^t Uvic a U-; ^h'I 
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aplik> a lid \ isual plot v\ 1 1 [i u -ro ' <md laiinher".^ in a Vvoy that 

i.s liartl before thi.^. and thai \> \<a v fjower-ful and erif^af^iiiK Some 
tnnt\s It. i.s it)o en^m^Mn^ While I thmk U is a little fun and makes 
learning l)etter, it can also [)e a du-ersi(;n We will vs'ant to have 
tliat (jue.stioo in nnnd ar- ^\t> look .it some ol the exampU^s 

\\r ut)n't be abla t(; see here tod<iy how this material i a l t-^i <it er> 
Into a curruuluni loto a l lassr-ooin setting 1 hope that those (jUes 
tiati.^ will t)r left \u our ounds !)<; the t eac h<*i s k r1<; w liow to use it'/ 
I> It |)<ir! uf ,t l(ai;^<a LorM^uluin oi ir. it Jur^t Otu- Itttia wonderful 
exan . [)lr ol V hat can !)(• vi( >]\r'' 
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tf.f Co l;^r ; - .a,d I (,U(,t- "Tb ■ a.or^t p , f.-^ 1 n a d ll. [;o.t<iwt pfwl) 
Umc ol dr V d >piM,, n t 1.- I n. l i . at Ua. .A' h l^d. <] aa 1 1 1 \- edia. <u i(aial 
lOii . V, a r ( ' 

The foriiKM I>ii<nl . I ill.- Dlvl.^Ko (J Sol« f)^ t I'JvJ .i^ <jt Km and 
Kesearcb of the Natior\,.l :Maehce l'\)unclat ion, l)r I ipson, asserted: 
"We find a key [)o((leneck is (he lack of fxctdlenl courne mat(M'ials 
and soft w.are "( \)lund)i;i Umverslty's Teachers ( 'olle^.U': "* ' * pro- 
^,M-ams current Iv a\ ada[>le do not make lulbu^;e of the learrun/,^ po 
tential of c^assi'oom rincro("ornputer-s The education editor" of 1 he 
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New York Times, in an article that I cite, connplaints about the 
shortage of high-quality courseware. 

In a study done for', the National Institute of Education by the 
consulting firnr Bolt, Beranek and Newman: 'The first and, in 
some sense, the most obvioiis obstacles is the generally poor level 
of educatiorlal material available for the microcomputers at pres- 
ent * * *" 

The Apple Computer C\),, who is going to be demonstrating here, 
is now publishing a review of courseware. I think it is extraordi- 
nary that it shows also that even the manufacturer of a computer, 
in reviewing courseware, fmds it so often wantiag in quality. 

Why is this'.^ There are a number of reasons. Producing good 
courseware is expensive It i« more like producing a movie than 
like authoring a book It demands a lot of different talents, subject 
matter expertise, media expertise, ^expertise on pedagogy, which all 
have to be brought together . 

I found there wasn't a very go^jd flow of information from the 
people who knew cognitive science to the world of educational pub^ 
lishers Educational publishers are familiar with schools, but they 
are not very fa in i liar witli computers, and tliey are hard pressed 
finaficially today Thev are not likely to make the long4erni invest- 
ment to study the thev;ry of how yoa can use this technology for 
bettei education 

The greatest Unpc ^.ttiueni iw ihc piodu.,tKMi ol ^uod courseware. I 
bolieve, is an adequate basic knovv ledge of how the niedia can beat 
be used for education We need a strengthened body of knowledge 
which expands educational psychology and cognitive science to 
form a basis for S(;und programing 

I haven't read the OTA report, but on the last page of the sum- 
mary document that was referred to this morning, OTA found that 
to make the most effective use of technology, there was a need for 
R. & D, in learning strategies and cognitive development, methods 
for the production of effective and economical curricular software, 
and the long-term psychological and cognitive impa^ of technol- 
ogy -based education. 

that leads to ^.he question of the Federal Ciovernment's role. 
jVVho IS to do that'.' That is not a likely undertaking for private en- 
terj)rise Why not'.' Because they are gomg to be unable to cuoture 
the full value of w[iat they discover This may be a rather simplis- 
tic example, but if I do research and discover tliat 2 and 2 is 4, that 
IS terribly irnpoitant for society, but my company is not going to be 
able to get a lot of value return on the sort of investigation and 
re.seorch tliat may have lead to that truth The truth of cognitive 
p.svcfioK>(.^y and liow we ..an Kai.i froin the.sc ma. liine.s will be gen 
erallv ternr)lv xalut^ble to (>ai soc iety and wil) feed the industry of 
[)rivilte softwa.e produc-ns BuC the gtneration of that knowledge is 
clearly a public activity, the value of. which is going to go to the 
public good 

Let me give you a!i excuiq^le. We will see programs, 1 am sure, 
where the computer asks 'the student /'a question, and the student 
answer. The student is wrong. Now, what is the best educational 
course ol' action for the computer to c{o ncxi'^ Tell the student im- 
mediately the student is wrong".'' Maybe the student is having an off 
(lay and knew tlie answer all along. Should we wait for two wrong 
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answers before* iho tutor intervenes'.'' Mow do you intervene? With 
what strength of" intervention'.^ Do you say, "You are wrong; the 
right answer is this." Do vou say, **Why do you think 2 and ? i^ '/^ 
What leads you to that."^ In view of the nature of the di ill and 
practice technology, that is a terribly important question: What is 
the optimum form of tutorial intervention'/' 

Who is going to do the nvsearch a [id d(»v(»l()p that theory and 
make that available to those who are going to produce'.' That is 
clearly a public activity, the value of which is going to be recap- 
tured by the public It is not likely to be an activity that a local 
school system can undertake lliere may be a few State colleges of 
education which, with some h(»lp, might undertake sOme research 
in that direction Hut 1 think there is an enormous area to meet 
this problem ol' qualitv ol' coursewdrc- which clearly demands a 
maji>r P\*deral eUort ol' ic-^t (irch of tlu- kind tluit luis been laid out 
for yovJ by the OTA repoi t 

Thank you. Mi Chairniaii 

Mav I sav' uqe nKjre. tliirif^ U.. i^^i ..^.n ^.i my LloLIiucUiv 

refers 10 a di)llai figur^.* ol" rf..earui In reading n i.iorning, it 

srL-nu'vi t^; nit* tiuit it t o.ifu.-^cd tfu- Uvfl of ic>^t*un.ti aiivl a lull pro 
|4i am U vL-i I iluiik IL 1.-. a ^ Oiiiu^ii.^ f>a'. a^f-apli lot tlie v oniiuittee 
and 1 Would ask pt a n.is;>hai ftoni tli.* ^ hairtnai. t(; liaw it deK'tt-d 
fV(Mii pr i'pai t vi tr^t 1 II loi I s 

Tliank \oU 

Mr- Hi \c.(a V\ . sill .1.- 1 1>. . 

(TIk- prepai.d Matti.u-i t ol 1 , 1 . ■ . .1 J 

I '..I. I S'l A I /-..vi 1 .... .1- 1* H A I - 1 V A , .(. J ,,i 1 u 1 1 ... 1 i . I ' 

i'/l H H S AS]) I M I }'[{( iKKSSin; ,^ U A \ K h f- < . H I > ( \ l.LK( ;K, / I a v'I'iK .• . A . i 1' A 

( fiaitinaii [N'tkin.s ( fni r ni;ui Mur)>ti> .inij nuiiitM'r^ ol ( K<- fonu . 1 1 ( l »-t-^ d . 
t..>n()r to \n- witfi you U)da> \hv iXW^'i- of Trclinolo^v .Asscsstnr nt r<'l<a^.'.s il.^ 
rvport oil tht* rClrcts of technology on our r(iucat lonal systi^ni I look furwanl, a.s.I 
am SUIT all of us do. to reading' it ;Uid studying' the luforriKit ion and ()olK-y options 
vvhirh thf rr[)ort j)rrsrnts I look forward also to the occasion whvh it will \)v ai)[)r(>- 
j)riatc to provido thrsr I'oin ni 1 1 1 ors ^Mth roinrnrnt,'- on the r<'[)ort 

Todav. 1 want lo (irav\ on niv ovmi ex fjcrinut-s to ht-ll) providf tlu- tonui 1 1 1 a-<-s two 
ttun^s 

"a L'ont«-.\t i4 vvfuch to vi<-v\ (he tlt-dnMi.M^il Ion.-, ihra will IoIIovn ih< tcnliinonv, 
thtit is hov\ to rf-io^ni/f k<^«h] ^oorsrwart- and \^h(■th^■t th<- ^;ood cou rs»'vs a t r \m< sec is 
I <'})r,'srntat Uf of what is t^'t'nnally avadahl. to hrlj^ t^dufatc AiiuTicaiis it is- niy 
Mrv\. and tfiat (.f tiiaii> others, that ^ood .ducatio.ial software is u na. fc |)t ahl > 
scant and for ihai reasoii our c«Minti\ is ini.^sin^ an e.\ 1 1 .lord ina r \ educational op 
jxMtunity whkii tlie new lechnoloKy otters Us 

"a wav to a.s.-.<\ss (fie proper role <}( the led<t.>l ^. . . <-i i . .i i , t in li.< i «■.-.< <oifi .u.d 
<1< velopnu-nt td'fort ,n-ce.s.sar\ t<. put th<- new techn )Iok> to ^ood e<luc .it nnial use M \ 
investigation., lead nu- tocon.lu.lt- tn.it (oi ^;.M»d rt-a-^otis the ma. ket will not ot ii.s<dl 
[luike the irn\-striuot in tht- res«-<.tch and d<-v < lo[)tn<-n t n| . < >u rse w a t «■ a fu« h c<tuld 
provide n''">ii'^ r «'t u. n^> to t lie n.it ion if n J t.^ mdiv idu. J firms 

It will soon he ap[)ar «'n ( t tial my f>acK^rouii(i is m »t th.it o! a te^ t !■ ,,,i,a 1 J. <.d 1 

.>in .1 lavvyer wh^ has f-ntrred the Held of educathm fujm puhlic service arul wlio fK>s 
only teeer^tlN hecome coneerned witfi tin- ()ut)lh |n»hcv Ks.sues wfucfi are pres<Mited by 
theuseoftht new teehiiolo^y ineduiatK.n / 

I would like i)uhlicly to ackn(^wied^(j tfu .-.ui^f^ott thol lu..-. t>eei. pti/Vlded mh- \,y 
the Ford Kou rulat lOn and tlie ('arru'^'ie ( 'orjx)rat ion in ri^v review of the (}Ualit> of 
ttie software usetf in coiMput(;r a.s.sKsted instruction and in corisuferi n^ tfie is.sue 
wfii.^t.luM we can rea.s<)naf)ly rely extlusiveiv on the free niarlo-t to j)r()Vide t fie ^'oo<f 
"coursewam" we f)a(flv neeif in order to take hest a(fvanta^,'e of tlie new tecfinolo^'V 

In tfie sumnier of l'.)M I was tfius af)le to discuss t fiese (|U(\stroris witfi a wide 
ran}.;e of knowledj^eahle experts computer manutaii urers, soft ware producers, edn 
t'ational j)ul)lisfiers, professors (A cognitive science and sclioo! administrators Since 
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ihvn I have, cof^^wuKKj my interest in the use of the new technology in edueatior) 
and have assuniea an advisory role with Channel 1!^/WNET in New York as it seeks 
to defyi^-' just how the new technology should alter its educational function. I have 
also addressed the question of the impact of the computer on higher education, with 
special reference to the social sciences and humanities (Fisher, (b)l. Today, I am not 
speaking on behaif of any of tliose interesLs They are mentioned so that you will 
have a l)etter uiea of my background 

1 riU: f'OTKNTlAl. 

Interaction Indn idiiali2ain)n. — I am a strong believer in the potential value of the 
new technology for education, as I believe anyone woifld be who has exj^erienced the 
best examples of what can be done The new technology, unlike the much acclaimed 
previous technologies radio, audio-visual aids, television, comes much closer to 
doing what a human teacher can do interact with the learner, Interaction is the 
key to Its potential effectiveness, for it permits individuali/.ed i^truction A pro- 
gram of ci)mputer assisted instruction cNin quickly determine the level of achieve- 
ment already attained by the learner and adjust tfie delivered material so that it 
nieiMs the needs and <tbility of that parlicuhir student 

A natural question is how eaii the computer be as good as or bt^^tter than a human 
icac1\er'' Hui a fairer question is how dues thi.s individualized instruction, made pos- 
sible' by investment in maclune.s and programs ccjnipure with instruction in a class- 
nK>nr* {'"or as the Congresis ha:, been previously advised, the average American 
school child ni<jy iriteract wiih a fiurnau teacher fo[ only one or two minutes a day 
(Heuslon i 

As we ex<iiulrie ttu pt i <iiii>-' lu bt.- Jc-mioiimI r ..iteJ lu us following the tc-stnnony. 
wO should 1h' looking tor hijw v\ell thus ability to individualize instruction iM^aken 
advantage of 

lA-arm'T cofitrtjl A vtii.Jlrti v to indi\ iduali/.cd wisliuvtion \ts Icoiiici coruiul It is 
ciu understandable initial reaction to tin* idea of com puter-a^sisled insiruction th^it 
It must be meehamstic. ccdd. impersonal Hut lo the learner who may be. finding for 
the first time that he or she can control the pace, the sequence of learning steps, the 
degree of repetition, indeed perhaps the very time and place at which learning takes 
place, the ccihiputer may seem a part icuJarly humane form of instruction, In a class- 
room, too often the slow are left behind and the fast learners bored 

(Graphics and risual images. — The new technology permits an intergration of pic- 
tures with numbers and words in a flexible format. This has particular value where 
a pliysical process is the subject of instruction, as anyone kqows who has tried to 
fnrake a repair on ii piece of machinery gunied only by a written manual. Increasing- 
ly.' as we will be shown toda\ . sound also can be used in an electronic interactive 
form 

Hut visual iiiuigery u)r soufid' while possible is not always appropriate. It may add 
attractiveness but nothing necessar> to the educational power of the program. 
Wlule some learning is aided by being fun. some fun diverts from educati(Hi. In the 
programs to be diL-monst rated, we will want to observe io what purpose these capa- 
l)ilities of the ru-w teehnology are used 

Drill and practuT. (ut<>rial arnl slrnu/fiittou C uuiputt-r assisted in^tiUctlOn can 
br used m different tonus It ^an drill stu(lent,s reporting whether the answer prof- 
fered IS correct tif not. ami r«*peating prol)Iems of the sort whicli the student finds 
difficult 

A tuloihll i,,<U < ...plovs tiiwit v.uULn f fr^p»*iioe lfi<ii. drill <jntJ }M tlcf pro 

^iiini.s It rr-t.t i.s to .LUilent uipot ..ri(i e.xpi.at^i the braachin^^ cap<icit_> of computer 
prograinriilng iuiit...t lii^^ as it.-^ n.urK- .suggests, llu' uid I vidual i/.ed give uiid take of a 
tutorial .ses.sio. i 

riu- t .)rn pUtri I oil al.-^.. p/.,.iO( <ii> . i n onmeoL \. \IU lltth «.m ho ncccn.^tti,^ p<»tlt-iri 
oi required learain^ path, offerii.g Listead gri;at upporiurut\ {\,r a learner to experi 
rru-nt The computer progi<im ean i^u ick ly respond, informing the learner (jf the con 
sequences Tliis rapi4^feedba(k perrnit,s a learner to exercise choices in much great- 
er number than couln he done m a real world situation One Can learn to fly an 
airfilane. conduct a cliemistry ex[)eriinent, orchestrate a melody, graph algebraic 
equations And quickly vary your chojces after exi)enencing the ri»s()onse of tlie pro- 
gram 

Inti'f*nitn>n into a i iirru uitmi ('ourseware comes in different sizes. Sonu' can re- 
place the brief [)aragrapfi or diagram that a teacher might write on the blackboard 
Oilier programs might substitute or supi)lernent a curriculum of several years In 
eitfier case the educational value is likelv to dej)end on how the new technology is 
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iiitcf^'rated into a lar^M' (uKicational cxporieru'c. We will waiit» to ask ol' what wo. see 
today, just lu)W that isJK'iiiK done. 

FrvcilDtn of time ami p/acc— While the value of conipiiter-assisted instruction will 
reflect the extent to which it is part of a progression of educiitional experiences, 
those experiences i^eed no longer necessarily take place in a particular class-room at 
a particular hour. This freedom of time and place should peri^ut educatioi^ more 
convenient for the learner. While this may enhance cduciit ional productivity it 
raises issues of fair distribution for those concerned with the justice of access to 
public education. More about that later,- 



While there are examples of excellent use of the new technolo^iy for education, 
there are few, I assume that we will be seeinK-some of them today.- liut the conclu- 
sion of my investigation is that there is very little com ;!(«w;jro that fully exploits the 
educational jjotenlial of the new technology, (>ihers who h;tv(> reviewed existing 
courseware have reached the same conclusion 

The Report of the C\)ngreessional Re^arch Service for the SuL>con^mitU'e'^on Sci- 
ence, Research and Technology of the C()mmittee im Science and Technolgy entitled 
"hiformation Technology in Kducation: Persf^'ct ives and ^^)tent i.iis," issued Decem- 
ber \\m, concluded: ■ ; 

"The most pressing and important problem ol development is :he creation of high- 
(juality educatioiKd courseware" [J. 

The former Director.of the Division of Science, Ivhifvition ;jul Research of the Na- 
tional Science Foundation, Dr. Joseph Lipson. has a^. i-iii d. , 

, 'We find a key bottleneck is the lack oj' excellent course materials ami software. 
Almost everv expert and relevant government official whom we have contacted 
makes this observation" (Lipson p 

K(lucati(wi Week, March iU. 19S2, reports a study by Vicki I>, Blum, a researcher 
at C\)lumbia University't^ Teachers Colleg** concluding that "programs currently 
available do not make full use of the learning potential of classroom microcom- 
puters and that programs of quest ionable educational value llood the market." (Edu- 
cation Week I 

In an article entitled "(.'omputer Software Kourul Weak", Fred M llechinger, the 
education editor of The New York Times rej)orts the Cohen study and another by 
Karen Sheingold. of the Bank Street College of Kducation in New York, which' also 
conipl^^'d about the shortage of high-(juality software and the general failure to 
integrate comj)uter-base(i instruction into the overall curriculum. (New York Times, 
A[)ril 3). 1!>S2) 

In a report "Microcomputers in KducatKjn", prepared for the National Institute of 
Kducation, Feur/eig, Ilorwitz and Niekerson of the consulting firm Bolt, Beranek 
and Newman listed problem areas that posed "obstacles to achieving the full poten- 
tial of computer-assisted education" The report states 

'The first, and in some senSe most oi>vious, of these obstacles is the generally poor 
levels of educational material available for ni icrocomi)Uters at present The de- 

vefopment oi' such software is- essential before the educational opportunity repr<»- 
sente<l by declining costs of hardware can he fully reaii/e<i (Feur/eig, Horwitz and 
Niekerson, [) 'J>^i 

I al^o refer tlu' C'onunittees to the two excellent issues of a review of micro-Com- 
puter software now appearing under tlie name The Apple -Journal of Courseware 
ilieview One is struck that even tliose with an interest in promoting the sAles of 
computer hardware report that educational software is not what it should be i Apple 
Journal of Courseware Ke^ iew i 

1 will he surpnsfjd if the O'l'A studv dtx^^ not reach tht^ same conclusion as to the 
iiiade(juate ^upplv of good courseware Indeed, there is no longer a need to study 
that problem, there is a need to do something about it 



Thert' are a number ol reasons whv better software is not being [)roduced In {Kirt, 
the de\clopnu'nt of gofKi software is exftensive It is more like t)roducing a rnovie 
thiln publishing a book, involving a number of (juite different skills computer prt>- 
grammin^, subject matter expertise, knowledge of curriculum-relevant [x'dagogical 
skills <how do we really learn to spelC and a nvw knowle<jge 'of ways of exploiting 
t/he new nie<lia ' 

1 f(mnd in my investigation tli.it there was not a good flow of information from 
the aca<iemic community w|iyh 'knows ab(nit cognitive scieru-e to the world of educa- 
tional pul)lishers Pxiucation^U. puhhshers, while fanuhar with schools are not fannl 
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iar with computers, and iwv hard pressed financially, not looking for long-range 
large research, for invest nient. The new cottage industry of educational program- 
merj^ are innovative, but unlikely to be knowledgeable about the theory and practice 
of learning nor are they well financed. Their products are typically small programs, 
rather than large pieces of a curriculum. (Fischer, ref A) 

But the greatest impediment to the production of good courseware, I believe, is an 
inad£'(iuate basic knowledge of how the media can best be used for education. We 
need a strengthened body of knowledge which expands educational psychology and 
cognitive science to form a basis for sound programming. In brief, we ne;ed to know 
'better how we learn, and we need to know that with particularity, for the new tech- 
nology demands particular design, whether in a courseware program or the design 
of an electronic environment in which learning can take place. Indeed this demand 
for more precise knowledge oi the learning pr?)cess is helpful in driving the neces- 
sary research. 

I should i)oint out also that research in education demands extensive and long 
term field tests and evaluation. We may note obvious shortcomings in courseware 
and he attracted to what we believe are good programs, but the ultimate test of edu- 
cational effectiveness is whether it actually instructs. For such evidence we need 
long term evaluation and controlled experiments 

This research and development effort needed' is a lar^e order, but we know the 
fruitful paths to pur.sue. Indeed the efforts of the National Institute o'f Education 
and the Science Education and Research Division of the National Science Founda- 
tion were sup[)orting exactly the kind' of work needed. Unfortunately, these efforts 
have [h'cw cut back or suspended. ■ ^ 

IV. KOI.K OF THK KKOKIiAI. tiOVKRNMKNT 

Why IS the federal government nec'essarily involved'.^ It was the purpose of the 
investigation I conducted for the P'ord P'oundation to see whether we could reason- 
a[)ly exf)ect the necessary development investment to be undertaken by private en- 
terprise. It was my conclusion that this was.not a job which we could expect the free 
market alone to accomplish This is in part for the reasons already ^/'eferred to, the 
large amounts involved, the lopg time required f(ir obtaining a return on invest- 
ment, the lack today of enterprises which conibirre the necessary expertise involved. 

But more fundamentally, it is because the return on the investment will run 
largely to .society in general and cannot be captured by an individual commercial 
enter[)rise. It is somewhat like investiug in the development of arithmetic and con- 
cluding on the basis of research that 2 f 2 1. The discovery of principles of cogni- 
tive science and educational psychology and linking them to the use of the new 
technology is valuable, but the value mostly accrues to society as a whole. 

Particular developers of courseware may be able to protect to some degree their 
specific newly developed computer programs through copyright or technical proce- 
dures that make copying difficult, but the hig truths about how we learn, more spe- 
cifically how we iearn with the ru'w electronic media, wi^l not be, nor should thev 
be. pr5\ate [)rnperty Hi't because that knowledge is a public good, a valuable public 
good. It will only be the public that can obtain a return on the necessary investment 
m research and development Either th{' public accepts the%pportunity of seeking 
the knowledge on which good courseware must hv based or that knowledge will not 
be produced m the (quality and (|Liantity which the promised social returns full'y 
warrant 

It will interesting to s{'e the extent to which the good demonstrations we are 
about to see were supported m their devel()[)nient by government funds, or depended 
on work whiL'h was in torn so su[>[)orti*d 

I will not rf[)eat here the importance of improving our education The members of 
these committees are (ully cogni/ant of how our ec{)nomic [)roductjvit v. national se- 
curity and human fulfillment depend on good education Hut what* I want to empha- 
size IS that the [)articular im[)rovement that this new technology offers will not be 
realized without government action One can concur. »as I do. with the policy that 
government should not act. where others will and still conclude that the research 
and development which must [)ro(^eed tlie [)ro<lurtion f)f L^om[)elIing examples of good 
computer courseware' must he sU[)p()rted by government 

And I would su^^g«*st that while the delivfTv ot education and the ultimate choice 
of curnculuni is apf)rof)riately a matter for local school district.s. those institutions 
o( t,"'vernment arr' no! best si^trd for promoting a program of research and develup- 
rnoiit 

.Mr ('hairnian. tTK'mbrrs nt the cnniniittee. I roc(.)mmend ih that the OTA report 
be [)rorTi[jtlv sent tn the Oopartmrnt of Kducation and the National Science Kounda- 
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tioti. and that ho\\\ hv rctiiicstcd {)r()ni|)tly to infortn the cotntnittoes of their com- 
ments and suggestions and to r(*|)ort on what they are currently doin^ and f)r()pos(; 
to do in fuinilif-i^ the federal role so that this country will exploit fully and advanta^ 
geouslv the new technology. . 

(L!) That a series of hearings be scheduled now at which the committees can be 
mor(» fully informed bv -the concerned sectors of our society as to their reactions 
first to the OTA study, 'after having had a time to study it, and the responses of ^he 
Department of Kducation and NSF to the (juestions listed above. 

In June of this year ! was f)rivile^ed to attend a conference on research in com- 
puter-leased • education, arran^'ed by Fred llofstetter of the llniversi(y of Delaware, 
who is with us todav. 1 catne away awed hy the d<welo[)ments in computer-based 
technoloK>-, as 1 am sure we will be awed by what w.^' see here today. From what 
was reported there it seemed to me clear that in a not distant time. 10 years or 15 
perhaps, we would have electronic machines thai for |)ractical pur{)oses could do 
anything you wanted. The [>rol)leni is that we do hpt know what we want them to 
do." I very much believe that if we bent every effort to explore that (juestion, we will 
not be ready fully to avail ourselv{'s of the increased power that is coming,' our way, 
as we are not usin^' the power that is currently available to us, 

I do not know the appropriate si/e of the effort vve should be niakni^,', A research 
and development etfor't m electrotiic courseware of $U)() million a year vvould n()t 
restore us to the level of productive effort we were recently making,', so it is a safe 
starting' I)oint The exact ma^'nitude and kind of effort bevond that should be (luick- 
ly settled 1 trust the iYYA re|)ort will \uAp us do exactly that 

Thank you 

HKKKKKNCKS 

Ap|)le Kdur.alion Foundation, "Thr A\)\)\v Journal of ("our.seware HeView. ("uperti- 
no California, Vol 1 and No I and Issue I, both T.iSli 

Con^'ressiona! Research .^ervur, Library of ( 'on^^ress, 'Information Technolo^'y in 
Kducation Perspectives and Fotentials." a rei)ort prepared for the Subconunittee on 
Science, Research Technolo^^v of tbe ("omniittee on Science and Technolo^,'y, US. 
House (if Representatives. December l!>Ml, (iFO r.»Sl 

Kducation Week, Alex Heard. ■ Kducational Software Vlawed, Study ( oncludes- 
March ;U, ' , ^ , ,, 

VV Feur/.ei^, F Ilorwit/ and RS Nickerson, ■ MKToconi[)uters m Kducation , 
Holt, Beranek and Newman, Inc , October, l!t.^l ' • i , < 

FD Fislier, '■('ompu-ter-assisted instruction What's not [ia[)penin^^. Journal of 
Comput-cr liased Inst ructauial Svstems. in press 

FD 'Fisher, 'The computer in higher education Can we adjust to new ways of 
teaching and scholarship"" paper presented at National Conference on Higher 

Kducation, Anu-rican Association for Dither Kducation. Washington, DC 
' 1) Unwton and studies he cites in testinionv, Joint Hearing's, Subcommittee on 
Science. Kt->rarch and Trchnolo^y of the Committee on Science and Technolo^'y and 
thr SubconUTUtlee on Select Kducation of thr Coninnttre on Kducation and Labor, 
llou.^r of R<'prrs(;nlative>, 'Jntormation TeehnoloKV m Kducation", April "J, 11>S(), 

,n Fipson. m DK Derringer and A R .Mnlnar, edh ■Tefhnolo^y_in Seience Kdu- 
ration Th*' Next Ten Vcar^". National Sei<-nre Foundation. -Julv, l!lT'.) 

N(>%s York Tl^lr^. FM Hfrhinu'er, ' 'C* un pu I r r Sottvsare Found Weak", April 3), 

Mr H:A(i(;i Dr Deck 

ST ATKMKNT (H I.INTON l)K( K, IK . (ONSCKTANT TO 
SrrKKINTKNDKNT. FAIRFAX ( OI NT^ S( HOOI.S, FAIRFAX. VA. 

^ Dr Dkck (iood morning. Mr Chairman. 

1 am Linton l)('ck For the past do/en years, 1 have been the su- 
perintendent of schools in thr(H' lar^f' school systems in Oeor^ia, 
Florida, and,, most hitely, m Fairla,^ County, \'a. DwriuK this cur- 
rent academic year, 1 will be a senior associate for the advanced 
studv at' \'andorbilt Tniversity. wher(^ 1 will be taking a hard look 
at a "number of issues about which we are talking this morning, 

1 am very [jleascd to have the opportunity , to speak to you this 
morning and to ruakf' s(>fMe diro(^t roromnieivlat ions on the basis ol 
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a number of comments which have already been made. I would like 
to indicate that Chairman Murphy's letter of invitation to appear 
here this morning asked that I speak to eight areas. In my written 
material, I have attempted to do that. I am going to summarize 
that very quickly, if I can. 

Let me start by saying that in the State of Florida in 1979, I 
chaired a commissioners task force to look at a number of these 
issues. When we made our report to the legislature of that State 
and to., the Commissioner of Education of Florida, we summarized 
our efforts by , saying that we believe Florida could not afford not to 
invest in this technology for use in schools in the State. I want to 
paraphrase that this morning and say that I am convinced that the 
United States cannot afford not to invest immediately in this tech- 
nology for use in the schools throughout the Nation. There are a 
number of ways to do that, and I tried to make comments about 
those in the written material which I have submitted. 

'Dr. Fisher's comments about the development of the quality of 
software right now lead me to make a recommendation about a 
strategy for how I believe that can be done. I believe that the de- 
velopment of public/private consortia for such development is a 
very promising strategy. During the past 10 months, I have been 
personally involved in an effort to establish a consortium of several 
school systems, a publishing corporation and a university. While 
we have not yet brought those efforts to closure, the experiences 
we have had in this effort lead me to believe that it is a truly 
promising option for the development of quality instruction materi- 
al and courseware, and the need for quality software national at- 
tention and natiojiial action, in my view. 

J am going to recommend in a moment a plan which would nur- 
ture the development of consortia of that sort to help in this prob- 
lem. 

I think everybody understands that training and the levels of un- 
derstanding which teachers and educational managers have in our 
schools represent a big need. It is very clear that teachers, howev- 
er, in my experience and in my view, would respond to sound train- 
ing, and would and could utilize intelligently the machines that are 
available and as quality sO&ware can be made available to them. 
But training is a very widespread problem. 

In a very recent survey of more than IHO teachers education in- 
stitutions in the southeastern United States, it was indicated that 
less than half of them offer any kind of in-service training on mi- 
crocomputers for the education faculty in those institutions. David 
Moursund, a scholar in this area, a professor of computer science 
at the University of Oregon, estimates that as few as 5 percent of 
the more than IM^A) teacher-training institutions in the country 
offer undergraduate courses in computer education, and a very 
small fraction of these include such courses in their degree require- 
ments. So the need for training is very clear and obvious. 

I want to make one argument, though, to say that that training 
should include not only teachers, but educational managers. 

With that caveat, let me turn to the specific proposal I would 
like to make as a basis for your deliberation and consideration. 

I believe that there are thre'e areas of focus of the funding^rob- 
lems related to the use of computers in the schools that deserve na- 



5§ 



tional attention. The first is the cost of computers themselves; 
iecond. the cost rehited to the development of the quality 
courseware, which Dr. Fisher has alluded to; and third, the train- 
ing needs which exist in t^e schools. I waiit to emphasize that both 
classroom practitioners and educational managers need support 
and assistance , in learnuiK how to utilize the potential represented 
in the application of computers in ourschools. 

Educational managers need help in \inking through the issues 
of how. to develop new budgeting philosophies and techniques so as 
to find ways to make it possible to put computers in the schoo. 
and provide the programs that are necessary to work with private 
sector personnel and university personnel. ^ 

I want to eiiiphasize iii the very strongest way t^hat focusing on 
the training ne(^ds of teachers without giving attention to the needs 
of educational managers to learn how to help teachers get , the job 
done would be shortsighted at least, and wasteful at worst. 

Support systems for intelligent usef of computers in the schools 
cannot be built nor maintained unless principals, superintendents 
(^r other educational managers have the opportunity to become lit- 
(u-ate in regard to these machines and develop the understanding 
necessary to oversee and facilitate appropriate program develop- 
ment. 

1 could also develop, and hope that I have in the root material, a 
very strong case for the training needed by teachers. So I want to 
recommend to you tor your consideration action which I believe is 
badlv needed, action in the form of a .>year implementation pro- 
gram involving components of training, software development and 
sottware acquisition. 

One wav to begin this action would be to focus on secondary 
math and'science teachers. That is just one way, but it is a good 
one. In niv judgment, an action of this sort ought to tbcus on pro- 
viding traimng for approximately :\:\,m) math and science teachers 
each year over the next a years, and 2,000 other educational practi- 
tioners, principals, curriculum coordinators, and other educational 
managers. 1 believe tins could be done in a sound way using what I 
call an NDEA, National Detense Education Act, training model, at 
a cost of about. -SlO million a year for the next 5 years— that is, 
s:{l)() tunes- '^^)^){){) teachers and educational managers. I believe 
tliat would l)e a reasonable way to begin. 

An (\stimate for the current investment in the development ot 
courseware would be about -SIO million. I believe that congressional 
action ought to double the present investment tor the next a years, 
that IS to allocate SlO nnllion per year for software development. 
That matclies what is being done in the private sector, and I be- 
lu^ve that matclung arrangenumt ought to be done so as to nurture 
the establishment of consortia of the sort that I mentioned a tew 
minutes ago. 

The schools must acquire this software as it is developed, 
through consortium arrangements or whatever. So I urge that you 
consider appropriations for software purchase. J suggest an invest- 
ment of about $20 per student. This would amount to $.')() million 
per vear for the next ') years. 

So. in summarv. I recommend a program of action to tocus on 
i-nproviii^r math and scieneo education through the use of computer 
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technology over the next 5 years involving components of educa- 
tional practitioner training, software development in public/pri- 
vate consortia, and software acquisition in the schools-. The total 
cost would be $350 million over the next 5 years, or $70 million per 
year. I believe that set-aside appropriations for research and devel- 
opment on the issues and problems involved in the adaptation of 
computer technology in the schools should amount to 10 percent of 
that, or $7 million per year. 

I believe that any program of action that you undertake should 
include review of public policy and law as well as funding. It has 
been pointed out earlier this morning that attention needs to be 
,iven so as to facilitate the development of courseware about which 
we have been talking here and to enhance the feasibility of com- 
puters being made available through the vehicle of legislation 
which has already been introduced in the Congress. 

I urge-all of you and your associates in these two subcommittees 
to do everything possible to implement a program of action such as 
has been suggested here. 

I thank you for the opportunity to make these suggestions on 
behalf of the young *men and women who make up the student 
bodies of the schools throughout the United States, Thank you, Mr. 
Chairman. 

Mr. Bia(;gi. Thank you. 

(The prepared statement of Linton Deck follows:] 

Pkkpakki) Statkmknt ok Linton Dvjck, Consultant to Supkrintendent, Fairfax 
CoifNTY S('Mooi>i, Fairfax, Va. 



How pleased I am to have the opportunity to present the.se comments to the heifr- 
in^ of the House Subcorrrmittee,s on Select Education and Elementary, Secondary 
and Vocational Education. 

My name is Linton Deck. During the past dozen years, I have been Superintend- 
ent of schools in three large school systems in Georgia, Florida, and Virginia. Most 
recently, I have served as Superintendent of the Fairfax County Public Schools in 
Fairfax, Virginia, whicVi is the tenth largest school district in the United States. 
During this li)S::i-S;^ academic year, I will be a Senior Associate for Advanced Study 
at Vanderbilt University in Nashville, Tennessee. This assignment will provide op- 
portunities for post-doctoral study of many of the issues addressed in this presenta- 
tion For the past several years I have been incrieasingly interested and concerned 
about the implications of computer technology for the public schools of the United 
States. In H^Ti), I chaired a task force appointed by the Commissioner of Education 
in the SUite of Florida to study the implications and impact of computer technology 
in the schools of that state. During the two years I have been a member of the 
Advisory C.ommittee on Technology in I^ducation of the Office of Technology Assess- 
ment 

The letter of invitation which I received from Chairman Murphy and Chairman 
Perkins rec^uested that I address the need and increasing demand for computer 
technology and program software, the problems incurred not only in financing such 
systems, hut those arising from parent and teacher objections to implementing such 
systems, as well as the effects which this technology is and will continue to have, 
good or bad, on not only our children, but on our society as a whole. That is a very 
sizeable assignment, and I hope that this document responds in some useful way. !n 
response to the request of the Chairmen, this presentation is organized in nine sec- 
tions 

I Introduction,— (Page 1 1 

II Need for hardware —(Page fi) 

III Need for software -<Page Si 

IV Founding problems — i Page 11 i 

V Parent otyections -I Page l l* 
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VI. Teacher objections — (Piij^'o 1(1). 

VII. EfTectH on children. -(Page m. 

VIII. Effects on .society. - (Page 22). 

IX. Proposal for action. —(Page 2Hl. , 

As a part of the preparation of this document, I asked several of my colleagues- 
teachers, principals, and others— to help me by providing statements of their views 
and opinions about the impact of computer technolog-y in the schools, I believe it 
appropriate to quote what one elementary principal wrote. He is Dr. Richard Lavine 
who is principal of an elementary school in Fairfax County, Virginia. In a memo- 
randum to me written just a few days ago, he stated; 

"In light. of the pressing need to prepare our students for the 21st century, I am 
dismayed by opposition to computer utilization within our profession and outside. 
The information age is upon us aod yet some of us are hanging by our fingertips to 
an outmoded set of beliefs. 

"For public educatfon to serve the needs of today's children and to avoid creating 
a generation of disenfranchised, easily manipulated adults, we need to assure that 
the schools are more technologically relevant. 

"The com[)uter and the age it foreshadows also has the potential for beauty and 
ugliness. Education must ensure that enlightened, educated users create an age o( 
beauty," 

A math teacher- who is currently responsible for efforts to use computer technol- 
ogy in a large school system in the southeastern United States sent me a memo last 
week. I would like to quote a portion of what he wrote: 0 

"1 am now in my 12th year to trying to develop and maintain at various level^a 
computer science, and now a computer literacy, program \n a large school system. 

"For years I went through a very frustrating experience of trying to do this with- 
out the proper resources, and without support from our school system organization. 
We survived mainly on the basis of a grass roots effort. It was happening because^ 
the teachers that became tramed in doing this wanted it to happen and the students 
and th(" community wanted it to happen, 

"Not quite three years age, wc had the good forturte to get a top administrator in 
our school system who had the same ideas and the same concerns about the need 
for impU^meiiting technology within a school system. The conmi unity was very sup- 
portive of this, and principals and teacher were overjoyed. So we have had a period 
. q{ tw^j years 6f acquiring the resources that we never have, getting staff for technol- 
ogy, and getting hardware and all the various components thyt are needed^ ^ 
■ "Teach ar training is. of course, very critical to this whole effort. We are building 
;a pm^^raTn with the resources to train our staff and our teachers. This takes a coop- 
''eration from industry that has never really existed with school systems at this level 
of commitment 

"As I now work m mv job and hear the community coming at me. r I A presi- 
dents, "and principals, and other administrators throughout the system askmg for 
and expecting the delivery of resources, the delivery of courses to train teachers. I 
realize we have undertaken a gigantic job 

"We need more people in the U S wdlmg to make -decisions favoring the re- 
.sources that are needed, and we need to continually try to get tho.se resourcf^s. If we 
do not do this. I worry about what will happen with th(> childr(>n in our school 
svstem right now who would n()t be provided with this education, or worse. I worry 
about teachers suddely realizing that they are becoming more and niore useless to 
the students as the technology evolves and as the students themselves gam experi- 
ences that the teachers can't identify with, or can't share with them The alterna- 
tive to (ioing nothing is really no alternative W(> must make the k<nds of commit- 
ment,^ that need to l)e'made " ' i u 

My exp(^riences over the past several years rinji force the viewpoints [)res(>nted by 
both IVincipal La\ ine and my math teacher friend fSecause I know that many other 
principals and teachers feel the same way. 1 believe this is the time for direct action 
by the Congre.ss, the United States Department of Education. th(> various state legis- 
latures, slate departments of education, local sch(K)l hoards, and Ihe management 
teams of local school systems to take action for the inteiligimt adaptation of comput- 
er technology in the schools of the United States 

I believe that this technology will come to play a central role in the public schools 
of America History suggests that such a phenomenon does occur when (li a technol- 
ogy first gains cultural acceptance H e . admittance to a large number of homes) and 
121" the technology becomes a primary work UhA. Th(> first factor reduces opposition 
to the introducti'-hn of a particular technology mto the schools, and certainly this 
phenomenon is clearly recognizable in the United States today The second factor 
genor^ites publir drmanH that the ^^rhools adopt the technf)logy and provide training 
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in its use. Evidence of this .second criterion is growing all across the country. It ap- 
pears computers will have sufficient hold on the society of the United States by 1985 
for proper training in their use to replace basic skills as the primary public concern 
in education. Moreover, the increasingly critical relationship between technology 
and economic development will make the outcry to access to training in computer 
technology particularly aggressive. I believe that the schools of the United States 
have responsibility to respond to these conditions with the help of the peoples' rep- 
resentatives in the Congress, the state legislatures, and local school boards. 

II. NKKU FOR HARDWARK 

In early January, 1980, the Commissioner's Advisory Committee on Instructional 
Computing in the State of Florida delivered a report to the Commissioner of Educa- 
tion of that state. One of the ways to underscore the critical need for investment in 
computer hardware for the schools of America is to paraphrase that report. 

The Advisory Committee reached concensus on a group of assumptions which 
could serve as a basis for public policy in the State of Florida. The assumptions were 
the product of a review of pertinent. literature, exchange between rhembers of the 
Committee and. nlitiomilly recognized expi^rt consultants, and deliberation by the 
Committee and the staff persons who supported the Committee's activities over a 
period of six months. Two of the assumptions emphasized the need for computer 
hardware in Florida's schools, and they also apply to the national scene: 

(1) Computer technology will play an increasingly pervasive and dominant role in 
American society during the next generation. Thus, the United States cannot afford 
not to invest immediately in this technology for the schools of the nation 

(1^) The economic development of the United States demands public investment in 
computer technology to prepare citizens for new employment and up-grade the 
skills of those already employed. 

. Additional perspectives which support these assumptions will be provided in the 
later section in this document which deals with the effects of computer technology 
on society. 

However, it is important here to emphasize that investment in computer hard- 
ware in the schools in the United States is going to have to be done in the context of 
economic change which have overwhelmed and outmoded traditional approaches to 
management in education as surely as they have done in the private sector. New 
philosophies of and techniques for budgeting, fiscal management, classroom manage- 
ment, and teacher preparation must be implemented. This means that some form of 
investment must be made in training and renewal activities for the educational 
managers of the school system and universities of the country. Additional comments 
about this will be made in a later section dealing with funding problems. 

The need for computer hardware in American schools can be summed up in a re- 
statement of the first assumption of the Florida advisory group: The United States 
cannot affort not to invest immediately in this technology for use in the schools of 
the nation. 

III. NKKI) FOR SOFTWARE 

Thi^re is a general consensus among teachers and other educators, publishers, 
computer manufacturers, and other interested parties that there now exists a pauci- 
ty of software- or courseware of excellent quality. Educational software is commer- 
cially dvai^'able in a wide array of formats and subject matter and some of it is of 
good quality, but much of it deserves the criticism it gets. Some criticism is based on 
such trivial concerns as programs having spelling errors or typos or having inappro- 
priate formats. More serious kinds of criticisms relate to programs .having bugs 
which prevent them from working under certain circumstances; even- more serious 
concerns relate to programs unusable by students because of unclear instructions or 
having important steps omitted There are some concerns which forcus on very im- 
portant issues including the fact that much of the commercially available software 
employs limited and limiting "drill and practice" and "tutorial" approaches; neithej- 
of these approaches taps the real potentiaf of the computer because they do not rep- 
resent a departure from the most traditional kinds of pedagogical methods. 

There are many reasons for this situation, of course. Some of the reasons are as 
obvious as the fact that the developmental explosion of microcomputers presents a 
situation far ahead of the development of programs enabling schools or other agen- 
cies to make good use of the power potential of the machines. A less obvious reason 
has to do with the fact that many publishers apparently find themselves wrestling 
with extremely tough issues related to the relatively high cost of production of 
courseware, and the impact of current copyright laws and other public policy on 



B2 



this kind of (iovolopnrtMit. It is (linicult to realize a profit from materials which can 
be so easily I'opied in the market without fair return to the developer and publisher, 
The development of quality software takes a ^reat deal of time— probably more time 
than the development of a textbook. All of these variables contribute to the current 
situation, and there is no indication that this^dilema will be resolved in imnledi^ 
ate future. 

Programs are beginning to emerge in an area where qiuility software is P^irticu- 
larly important, in my view, Many computer companies and publishing orgai^i- 
tions are providing increasingly better materials for the development of so-called 
"computer literacy." In these programs the computer itself the object of study, and 
this is desirable. However, some of the same criticism which apply to the general 
array of educational software also apply to some computer literacy programs. 

Successful adaptation and utili/.ation of computers in the schools will depend upon 
the development of instructional approaches for which the computer is uniquely 
suited, or for activities which could not be done effectively without the computer. 
Such softw^ire would go far beyond drill and practice and tutorials. Elaborate simu- 
lations, den)onstratious,. programs which provide for extensive testing of hypotheses 
and the manipulation of many variables, text editing of all sorts, complex education- 
al games, ami responsive computer languages are all approaches which meet the re- 
quirements of' being uniquely suited for the computers or not feasible without using 
such machines. Such programs are much more difficult and time-consuming to pro- 
duce and as a result they are relatively rare. In my experience, which seems to t)ej 
matched by some other observers, such development often takes place in the schools"*^ 
where individual teachers get exeited about the potential of computers and develop 
good programs on their own. This is not to say that all teacher-developed programs 
are good, but a number of high quality programs have been developed in this way. 
Other development takes place in universities for use as a part of the instructional 
program of those institutions Publishers are beginning to seek out these true inno- 
vators in computer curriculum and nurture what they are dever()ping. I believe that 
this kind of effort should be enlarged so that publishers provide time, money, and 
publish inK and marketing evpertise for these approaches to education which are 
truly revolutionary, Kdii calory must resist the mediocre software currently bemg 
mnrketeci. and demand the development of quality materials. 

Th(> development of public private consortia for such development is a most prom- 
ising strategy 1 have been personally involved for several months in an effort to 
establish a i-onsortium of a publishing corporation, a number of public school sys^ 
terns, and university. The experienees we have had in this effort lead me to believe 
that It IS truiv a promising option for the development of quality instructional mate- 
md courseware The need for quality soft warn deserves national attention and 
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Investments in the .scho(,)ls of the United States in order to successfully adapt 
computer trclinologv in American classrooms will serve to enhance economic devel- 
opment in the natuni. as well. The schools have been, and will continue to be, con- 
tributors 'tn the economy of the country because they provide a literate and trained 
workiorce and enlightened citi/.ens who are economic consumers The most basic 
ui'vds for funding related to conqmter technology in the schools are in three areas 
ol' ouTSt nuMit 1 J u u I 

'li Funding for har(lwar(\ that is. the eomputer machin(>s needed in the schools. 

iL'i Funding for software, that is. the development and marketing of programs 
which have tlir requisitr (juality to be well used in the classrooms of the nation. 
Funding (or training and renewal of classroom practit ion«'rs an(i educational 

managers i l i 

Most researclier.s who h.ive retlected on proble/ns of funding hardware, st)ttware, 
and draining m relation to tlie use of computer technology in the schools remind us 
of the fiscal nature ol the educational enter[)rise It is labor-intensive, and thus the 
[jo.s.sihle areas for reallocation of resources to buy hardware, develop software, and 
tram pr-r.sonnel are (juite limited The average' school system m the United States 
spends a[)[)r()ximate!y ^o percent of its budget on personnel Of the remaining la 
[)errent the majorit v of ex [)end it ores do not purchase instructional e(juipment (com- 
[)Uters). [)r.)gram development 'softwarei, or staff development itraming for person- 
nel i I r I J • 

Obviouslv, this situation calls for new philosophies and techmques^or budgeting 
and fiscal management as has been pointed out in an earlier sectiohjeach student 
would hriV(- ac.'oss tr, pqui[)ment for :^.0 minutes, then the equipmi/nt cost per stu- 
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dent per year would v/iry between $17 at the lower end and $30 at the upper limit. 
If one assumes u courneware cost ran^nng between one-third and one-half of the 
equipment cost, then the student cost per year would vary between at the lower 
end and $45 at the upper. In communities which spend about $2,300 per year per 
student (if they do not now, they soon will) the cost of 30 minutes per day of com-- 
puter-based individualized instruction ranges between one percent and two percent 
of total instructional cost per student. And this cost can be reasonably expected to 
decline over the next several years! Details about these costs ave. available from the 
United States Department of Education. 

In the final section of this presentation, I will recommend a proposal for Congres- 
sional action which will focus on courseware 'development and the trainir^g required 
in the schools of the nation. I believe that courseware development can best be done 
in the context of cooperative arrangements between school system, publishers or 
other private sector organizations, and universities. The training needed for educa- 
tional practitioners ought to occur in similar contexts, in my judgment. Public/pri- 
vate consortia represent the most feasible arrangements to deal with the need for 
hardware and software, as well as attacking the funding problems related to the 
successful adaptation of microcomputer technology in the schools. 

Resolution of the problems related to finding at the. national level must be based, 
in my view, on immediate Congressional action. The time for study is past, it is now 
time for action! One of the more useful reports which I have found was done by Stan- 
ley Pogrpw; of the University of Arizona, for the NtUional Institute of Education 
School Fmance Project. The report is entitled, "Technological Change: Policy Impli- 
cations for Funding and Delivering EMucational Service in the 1980's." I believe that 
this report could be of utility to the members of the SubccTrnmittee in deliberations 
about these issues. ■ j ■ 

Legislation is already pending in the Congress to change the tax laws to make it 
feasible for computer manufacturers to donate hardware to the nation's schools. I 
believe that some form of public policy revision must make this possible. The 
schools will need to be exceedingly careful about what they accept from computer 
manufacturers, but I believe it is in the mutual interest of the hardware manufac- 
turers and t he schools to learn how 'to deal with each other in ways to provide mu- 
tually positive outcomes. I urge members of these two Subcommittees to review 
these issues and to use >'Our influence to revise the tax laws in ways to make feasi- 
ble the donation of computer hardware to the schools. 

From a national perspective, the cost of providing hardware and atopropriate qual- 
ity software in the s(;hools of the country is relatively low. The perf student annuaj 
cost for providing each student with access to computer equipment J/ith quality soft- 
ware for 30 minutes pel- day is approximately $25 per year. 1 

V. PARKNT OIUKCTIONS ' 

During the past several years, I have found very few objections by parents to the 
utilization of computers in the schools except from persons who are concerned about 
the general issue of growing school costs. In my experience, objections to students 
using computer hardware or the participation of students in learning about comput- 
ers focus onahe lack of such opportunities in the schools. 

In Fairfax County, Virginia (which may be a somewhat atypical sample), numer- 
ous FT A and other parent organizations have been purchasing computer equipment, 
establishing and [)aying for tutoring programs for elementary students, organizing 
volunteer groups ib provide computer literacy programs, and lobbying the school 
board, superintend(^nt, and county government for increased emphasis on these 
kindw of [)rograms In other school systems across the country where there are orga- 
nized y(jlunteer prograr7iri ther(> is a growing p^-esence of so-called "computer 
tutors" These volunteers work with elementary and secondary students in pro- 
grams which fo(^us on the C(jmputer as an object of study, and they also faciliUite 
computer .science experience's, and application of computers to mathematics .and sci- 
ence courses 

Two years ago in Fairfax County, the School Board appointed ap advisory panel of 
executives from high technology corporations in the community to review recom- 
mendations which had been in the annual budget for the school system in regard to 
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the utilization of romputt^rs. That'panel of professionals, many of whom were par- 
ents of students in system, recommended that the school system develop a 
master plan for the utilization of computer' technology, and strongly ur^ed the 
Board to support allocations for purchasing' hardware, software, and for appropriate 
training. - 

In summary, I have not found any substantial parental objections to the. use ot' 
computers in' the schools. Neither have I discovered in the professional literature 
any reports of objections which could be identified as a barrier to successful adapta- 
tion of this technology in the schools. 

VI. TKAOHKR OIUKCTIONS 

While there is no complete concensus about the "seactions of teachers to the , 
'advent of computer technology in schools, there are many that believe that teach- 
ers, in general, aro suspicious and skeptical about the use of computers m the 
schools. This reaction is due. in part, to the inappropriateness of some machines for 
school use, and to the poor quality of some of the software. Some teachers have been 
told that computers will save time, which could mean that there could be reduction 
of staff by using computers. Because of this, some teachers believe computers threat- 
en their job security. 

My experience leads me to believe that this is not a realistic expectation. Instead, 
it seems more reasonable to expect that the role of the teacher will change. It is 
neither desirable nor likely that computers can be used to replace the vital func- 
tions which teachers perform to facilitate learning. However, it does seem apparent 
that, as computerized methods and materials become more effective, teachers' roles 
could shift from delivering information to managing the instructional process. 
Teachers could have more time for guiding individual progress while, comjiuterized 
resources perform time-consuming activities. Thus teachers could be more effective 
and more creative, but this also means spending more time developing materials 
and' programs and so there tend to be conflicting representations and expectations 
on the part of teachers about the use of computers in the classroom. , 

However, during the past two years 1 have spent more than 50 full days in local 
schools tjiJking with teachers and" other local school personnel. Among these persons 
I have found a high degree of acceptance of the potential of computer capability pro- 
vided that teachers and other school personnel can learn how to Use these ma- 
chmes A growing number, of teachers have bought computers on their own, or they 
have ••bootlegged" the machines into the schools by promoting the purchase of ma- 
chines by ITA groups or other volunteer support organizations. Some t^'achers have 
acknowledged that they understand that the potential for staff reduction exists, but 
thev do not see that really happening. Others indicate that they believe teacher or- 
ganizations and unions promote this idea for their own reasons. 

It set-ms very clear that teachers would respond to sound training and could uti- 
lize c-omputers'mtelligcntly as the machines and quality software can be made avail- 
able to them. However, training is a wide-spread problem. The results of a recent 
survey of more than 1^0 teachers education institutions in the Southeastern states 
indicjiites that less than half of those institutions ofTer any kind of in-service train- 
ing on microcomputers Tor the education faculty. Fifteen percent of the responding 
institutions indicated that thev developed and offered at least one specific course for 
pn-service teachers to acquaint them with tlpe use of the microcomputer for mstruc- 
tion and or managem(^nt in the classroom Twenty^three. percent in the institutions 
indicated that they have such a cours<:^ for in-service teachers. The survey findings 
underscored the fact that there is very littl^^ trainmg in microcomputers available to 
practicing teachers or to those majoring in education in pref)aration for teaching. 
David Moursuiid, a professor of computer science at the University of Oregon, esti- 
mat(^s that as few as five percent of the approximately UiioO teacher-training pro- 
grams in the I'nited States offer undergraduate courses in computer education and 
that a small traction of those now include such courses in their degree require- 

monts u u ♦ u 

The introduction of computers into the classroom raises many issues which t^-acn- 
ers need help in thinking through, but education officials agree that there are sever- 
al key reasons for the gap between teacher training programs and the growing need 
to prepare teachers to use computer technology. These include declining enroll- 
m(>nts combined with budget cuts, the Qict that qualifed computer instructors are 
rare and the realization that it takesj#remend()us effort and commitment of time 
to learn the technolf)gv well enough to teach on a college level. Often those faculty 
mrmbers who do decide to make such an investment find themselves receivmg little 
soppnrl from their m'^t a nt inns 
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Suffice It to s;iy, that tln> nvvd for training clear and obvious. There must be 
efforts to inip)rovi' pri»-si'rviee j)ro^rainK and to develop linkages between SGhool "sys- 
tems, universitii»s. and private sector organizations (including computer manufactur- 
ers and publishers) so as to facilitate intelligent training programs. 

A number of the j)ersons with whom I have talked over the past three or four 
years have argued for the establishment of federal support based on a National De- 
fense Kdueation Act model which supported the development of mathematics and 
science teaefiers in ihe l!H)()'s. I l)eh(*ve that such action would be desirable, particu- 
larly if It were structured so ^is to promote intelligent as.sociations between school 
yysti'ms. univi*rsit ies. and approj)riatt» private* sector organizations. 

As training is made available. I am persuaded that teachers' objections will be 
reduced sul)stantialiy, and the acceptance of computer technology by classroom 
practitioners is the key variable to the successful adaj)tati(^ of this technology in 
the schools oi"tfu' I'nited States. 

vn. KFKi-:('rs on childhkn 

Kducational literature presents a variety of concerns about the effects on. pupils of 
using computers in ihv sciiools Some of these concerns i'ocus on whether or not in- 
struction will become imi)ersonal as we learn liow to adaj)t and use computer tech- 
nology. Some people envision a scenario oi' fature education where students are to- 
tcilly isolated from human interaction during learning, and as a result, become 
robot-like, unsocialized. and conformist 

Other olisrrvers suggest tiiat our increasing reliance on computers in the home, as 
well as m (he sfliooi. vmH result in even worse alienation tlian has been brought on 
\)y the national addiction to television. Some of these concerns are counteracted by 
writers who argue tliat television, in its present mode ol" delivery, has more poteii- 
tiai for alienation tlian do computers/Another concern is represented in the game 
parlors winch have spung up all around the country during the past year or so. 
\"id(H) games, which utilize microchips, and computer games, available in wide vari- 
ety from comi)uter manufacturers, have engendered controversy among educators 
interested m utilizing computers Some favor the introduction of computer literacy, 
for example, by means of a ^ames approacfi They believo games are a natural way 
for children to mU-ract with computers and they argue that the algorithms of mas- 
tering a game program are 'discovered" thus leading to more constructive kinds of 
computer act J vit.ies One elementary principal with whom I have talked disagrees 
With this In a rnenKjrandum \.shich he furnished me within the past few days. Prin- 
cipal f-^icharti Lavirie has pointed out 

In talking to [parents whose children have ccjmputers, games become the dominant 
use lor computers unless children receive instruction m other uses of the machine 
While some C()nij)anies feel that [)ref)ackaged garTies can introduce children to pro- 
gram> and other .ipf)l icat i()n>, they and parents who advocate later introduction to 
com[Hiter- into tlic schools fail to take into account the peer interaction Vc^iriahle 
Children ^sorkinul together tuward common ends spur one anothi'r on. Han(Jled cor- 
rectly, the enrouragernorit cinltiren receive trorn tlieir peers can go far in moving 
r^tudrnt.- toward heroming computer literate Kor example, pe()[;le who exercise to- 
gether are l^ir more likriv to i^ontinue that exercise rat[ier than those who exercise 
alone .M.iiiv parent.s have found tliat cluldren at the elementary lev(d respond 
fu-tter to iM-t ruetiCjM at -cliool than the> do at home 

.A-- Principal I.avine im[)lies. the effects of eom[)Uter games, th(' potential for 
alienation, and eoruern^ ,ihout i ni [)ersoiia 1 inst ruction all reflect, .jn my judgment, a 
need tor -tudv ;ind re^earrh coneurrent with action to aciapt corn[>uter leclmologv in 
tfio ^chool^ A^—' 

'1 here are otlier i.s.sue.-> related to coneerns about the (dfect of computer ^-hnologv 
on f)U})il-. anti proh.ai)lv the rna]or isMir i> ifiat of e<|Uity The distribution of ciass- 
ronrn romputerv in -cdiool- acro.s- the rountrv could split the nation's students in 
tlie ^las.-e.-^ of 'haves' and h;ive n()T-" unless interventions a.ssure that the* access 
to teehn'ology ,iful its n^,- are [iro^Kjed m mure poorly fiJiided scfiools as wtdl as 
tlvjse students m more .affluent Com m u ri it le.s However. eqUa! access to computer 
t.echnology for all sftidf-rits does not necessarily guarantee a[)pro[)riate use of the 
technology FNi liJsive mnceiit r,it ion on the computer for drill and [jractice on a suh- 
jeci IS a particiil.ir prof)|em tor stufients m non affluent schools wdiere computers 
are p^e-^ent .Some stu(he-^ irulic.ate that in tliese settings scliools tend t,o conlfol the 
learning environment \)\ lirnityini,' the us*' of liardvv.are to reme(haJ instruction F'or 
these ,infj other reasons e(juit.il)le acces> lo ceruput.er t < -el) ri < d oj/V' is (dearlv a rn;i)or 

l-..^'!,- rj...,. r . .',f t en t ion .,rid r ••• ".tr- h 
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Just a« clear, h()W(»v(»r, is the lo^'ic of assuming that the hick of computers pro- 
vides ne^^ative effects on children in re^'ard to the future. IJocuuse work is becoming 
increasingly technical, those pupils who acquire only minimum competencies (as 
these are currently defined) will be functionally illiterate and unemployable by 
iniH). The uj^S^of compute^rs with quality courseware by well-trained teachers can 
prevent the problems of functional illiteracy and lack of employak^ility. Perhaps 
author Isaac Asimdv has summed up this situation best when he wrote. "Pdo not 
fear comj)Uters, I fear the lack of" them." 

Vlll. KFKK(TS ON SOCIKTY 

Much uf the lite^^ure about computer applications in education includes some 
opinion about the impact of computers on society Often the primary emphasis is on 
positive impacts of computers, but some treatment of potentially harmful aspects of 
computers are also usually included. One of the most common examples deals with 
issues related to the invasion of privacy. In my view, not many writers have consid- 
(»red seriously the changes in social, political, military and economic decision- 
making because of the use of computer-based models, or changes in the nature of 
social organizations brought about by widespread computer use. Much of the litera- 
turt* also lacks any trt'atment of the concern for the particular social values imbed- 
ed in a given social application of computers. One computer application may sup- 
port the values and goals, of one social group and bt> harmful to other groups, but 
this type of issue is irifre(iuently consifiered in the literature available to school 
pra^'tit ioners 

DanieTWatt. a researcher associated with the Massachusetts Institute of Technol- 
ogy, has written about th(^ effects on society by examining the impact of computers 
on peoples' lives. Watt points out tl^at in the past only a small percentage of the 
pof)ulation was directly concerned with computers in their work. Computer workers" 
incluiieii technicians programmers, and computer scientists who required specialized 
technical training. People who, heretof(ire, have made use of information , processed 
bv computer only had to be comfortable with reading computer printouts. In the 
future, however. Watt expects the overwhelming majority of our working population 
to have significant interaction with comput(>rs as part of their daily work. As the 
economv becomes more dependent qn information processing, those whose work in- 
volves such information will need to have a great deal of direct involvement with 
computers He believes that word processors connecting with computer-based filing, 
copving. and a'ornmunication systems will transform the nature and conditions of 
office work Automation based in computer utilization will raise issues of control of 
the work environment, as well Information systems not only improve an organiza- 
tional ability to produce and distribute a product, .such systems also provide manag- 
ers with an unprecedented degree of control 5ver the functioning of employees 
whose work requires interaction with the system. What Watt calls "big brother in 
the work place" may become as significant a labor relations issue as replacement of 
workers bv automation lias been in the past. 

Watt .is als(y^M)ncerned about the imf)act of computers in the personal life of 
Atnericans He points out that in the past, most peoples* contact with the Computers 
was limited to receiving computerized bills, and only a somewhat isolated minority 
had access to computers for professional -or' recreational pursuits. ^NJ^^i:,i^^_n\rv<^d^ 
see dramatic increases in the contact betw(>en individuals and comjjuter systems in 
their daily lu^'es/IVrsonal computers and special purpose computer devices are be- 
coming available in the homes of many people for family business, household man- 
agement.- intellectuarand educational development, recreational activities, and cre- 
ative expression Watt believes that personal comput(;rs will eventually have as 
much impact m the dailv lives of/Americans as the automobile and television. He 
also expects that there will btMrirnd-expanding effects for many people who learn to 
program tlieir homi* computer .and use them as creative personal tools for writing, 
composing and playing music, graphic arts, amnicition, cpmniuniciition, and infor- 
mation retrieval For some people there may be less posit iv(> effects if they become 
independent on limited forms of corn put erized instruction or addicted to fast paced 
and exotic, but fun.da men tally meaningless, computer games. 

One group of observers, calling themselves ''The Techno/Peasant Survival Team, 
believes that our culture i.s being divided into two groups of individuals known as 
techno/ })easants and t(>chnocrats Technocrat's are persons who understand comput- 
er technology and its potential Techno 'peasants, by far the majority of the citizen- 
ry, are those we ar(» either overwhelmed by what is going on in the various new 
fields of technologv or those who are too uninformed to have any real say in their 
future What tochnf)cr:it.s comprehend that ^c'ts them apart from technoApe^isants is 
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that the processes of mn()\'ali()n now taking' place represent power to chan^^e virtu- 
ally everything' around us The "Survival Team" ar^'ues that our ability to process 
and manipulate informal ion on a lar^^e scale ha-s the si^'nificancf^ for human evolu- 
tion of the development of written lan^'-ua^e or the invention of the printed book. 
Tliey believe that the rfiosl revolutionary aspect of computers is that they are the 
first invention ever to si^^nificant extend human capabilities. This means that the 
potential of^computers is uniciue in human experience wc have never been threat- 
ened by anything'— animate or inanimate- -t hat would 'equal, extend, or possibly sur- 
pass our own intellectual capacities. Unitil now. 

In a fascinating' book/Phe Techno' Peasant Survival Manual, the "Survival Team" 
ar^'ues that if we want teclinolo^'y to liberate rather than to destroy us. than all of 
us who are techno peasants liave lo assume responsibility for it. 

The implications of such a claim for the scliools of the United States seem obvi- 
ous. The schools are the social msti tut ions on which our culture [)laces the most 
direct responsibility lor in format ion and understanding' to enable any citizen to 
assume respt)nsibilit.v in liis or" her own life for the effects of computer' technolo^^y. 

Stanley Po^'row., in a recent research report commissioned by the National Insti- 
tute of Kducation. [las written about effects on American society from an economic 
f)ers()ective. Po^'row believes the US. is experiencing^ economic chan^^es today that 
have not been par^^ileled since tfie Industrial Revolution, when employmerit and 
production shifted Irom the farm and the home to the factory. Such dramatic 
chan^'es necessarily impose qew realities (^n both business and education. Today the 
business sector is hein^' forced to chan^'e its traditional mana^'ement strate^^y of in- 
vestni^' in. labor rather than in such other forms of capital as plants and equipment. 
rS business --like education —was enormously undercapitalized ,ns the Ri^^hties 
be^win Production -efficiency fell dramatically as the costs of ener^'y and labor in- 
creaM'd V S f>rbducts be^'an t^) lose their competitive ed^^e in the w'orld market as 
the compeilin^' economic^^pdvanta^'es of more t.t*chn(jlo^ically efficient producti(jn 
techniques overwlielmed traditional marketing' strate^Mes and consumer prefatt'nces. 
In an era when technolo^^y mak^^s it possibU^ to replace labor with inteili^'Mt ma^ 
cfiines and [)hysica! distribution systems with communicatiort^ systems, labor-inten- 
sive appioaches to production are no longer viable, 'fo remain competitive. U S in- 
dustry IS now forced to modern iz(^ its techno lo^'y. 

As an f'conomic [)ra^'matism fut^ls the adoj)tion of new production methods, the 
cumulative impact of these chan^'es'will be to alter the nature of work. Most work- 
ers, be they artists or machinists, will increasingly have [o perform tasks that are 
.•>^L-ience-relate(j Hy the time that most studt^nts who are now in elementary schools 
finally enter the world t)f work, this shift in the nature of work will be lar^'elv a 
reality 

Because^ w(jrk is bect>rninj,^ increasin^'ly technicaf those student:? who are not liter- 
ate about C()nif)uter.s and who tin not have better preparation in math and .^^cience. 
than i> now the case (or many hi^'h school ^^raduates, will be as functionally illiter- 
ate and uri^'mpluyable in llMH) as are andi viduals who do not possess such competen- 
CR's today Po^row art^ues that this truth will become apparent to the ^Teneral public 
by the mid-Ki^^htie.s the public, in turn, will demand that the schools ad(;pt a cur- 
riculum that is teclinolo^Mcally relevant. 

Po^frow identifier ■■techno!ouncar'rele\ ance" as a coni[)rehensi ve restructuring' of 
rurrrculum A technoloj^icall >■ rele\ant curriculum must not only provide the specil'- 
ic skills neces.^ary ((jr effective uses of particular technolo^Mes; it must also [) re pa re 
all students to en^a^e in sophisticated forms of reasoninj^^ Thi.s riew curriculum 
must break (he distinctions that now exist between iU children wlio are ex[)ected to 
learn how to think m a mathematical mod<' and those who are not, iJ) "artistic" 
activities and "technical" actu'ittes. and ^'A^ the liberal arts and the scienl'es. 

T'rofe.s.sor lN)^row also believes that the present econonuc chan^'es are so radical 
that even tbf lar^^est corporations \v\\\ f>robab!y be unable to shield themselves from 
the effect.s of a [)henornenon l^e calls "environmental collapse" Knvironmerital col- 
lapse occurs \slien d issat is("!e{j const it utents and clients doxnol trv to chan^'e an or- 
Uarnzation. instea(i. they abandon it for an econf)micallv compelling' alternative 
made {)ossible hy a fundamentally new technolo^^y Ilistorv [)rovides numerous ex- 
amples of victims of environmental I'ollapse These include scribes, artisans, ocean 
liner>-. th<> Pon> Kxpress. and (jiiite [)()ssiblv the Chrysler Corporation, hewspa- 
[M'rs. and thr I' S Postal Service 

Kn vironmental coll.ipse is a f(;rrc driven hy economjcs and chan^nn^' [)references 
that are immune to trariitional political strate^n.es Thus, according to Po^rrow, 
f)ublic schr)ols that lu'no^e dernanrls fo' a tech noloj^ical I y relevant curri<-ulum will 
r,wU . uK^tMnf i-.l H,.,'l,n.-- .M <.nr,.lln,<Mr l\.^r,...v K^'M^.vec t * r, ,>l o^iea I r*'l«'v;in<'«. will 
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;,f,Ma. - -t Saitc' Oial i' -Uid il a ^ la-l d< ' \ • • I o [ m -< I \>\ laMlrral 

[nar.iaMM'. Mara p^a-^^Mi- 1 1 aa c :.vn:aa/a(i lli- [a^-ldnn mI Iraia- 
aa [ .li • 't ! r'. >r (t . I'M iiiaa v f.a - 

Pi ptat, \Mii liai' ( >Mi;a«"-'- dtaa Ma^lr<il<Mi la- t < ■( .-la 1 1 1 u ai ot lia- 
na, a -^I a! aa'ia'' ■)! l.aMa w i \ .'j : iwr \ d\ [)a--aa:: i'wldn Law ^.-H 
If, p^ Sailf m.M. cd pi'd It h Mi>d\ tM t.ilNas \(.ai raaialal*- l<di(uv 
a ( .Mitia.MMr m! :Mal^--~ if! Tli'-vix. An/ in I' .-'hrajar-, Idi)- A 
.•oM.faiM.-.' . .dl.-d \\u l\t-< .M>i 1 am l^a ( n m [ i a 1 t < -r , i-. ( a ; : , a a /« -d I . ■ 
,p.,,,.;,,p .^ a-Mi .lail .1 di.tiaa.Mit !<' ^r n'.*-d ai I r a rad i - ii i n ; : data 
Ir , wii ^> h' ...1 to ■ . !i.'<'l 1 - t.p \> ^^<a ■ ---ri di-v ..n m-d ( )m.- I>t- 
,-!t.-. 1 a M."-!\ r> li.id i.^ \u- .1 a.it i.auii .-tfiM I. and 1 \n . > it al^^c L.id tn 
I M ■ ,111 , a a I Ma, 1 1 ( M 1 -a -^t » 1 1 1 

MP,iri^> -A., . !k. da-.l ... . > - i..'.^ . (-^i- ■ •■ a- ■ 
, ,a IM I P\ I Md>! i Lis ■ I arm , ( I jM . ip.- 1 It «M .d 1 \ I (m .a-.i ,d- . .1 

( ,v . , [ d . ■ , V . - I M ■ - . w - M M . , > 1 : < ■ I t t : 1 , 1 .V 1 a . [ 1 1 I I . ■ N a I > I ^ . , [ m ■ i . . M M U 

,p., , ,1 , ,,|[,|c, ,.-.1 ' |M , ,iMi'. . .t fdu> .a I' Ml .i<l 1 1, .dt 11 > ,1 r <■ t( a 
,P,.ji -MMiaMa dj-,ad^ ait.iMi'd -aidfail- Ih'' ^. ■t<aa L.-..aa.' a 
,i,.tin. a < M> , .'pl la m pmi,-. i \n I'M-'' ,ai . , p< a , 1 1 i < > . , . 1 1 nr.t r a 

ni.Mi! a. 1''.", .aMi .i laan-na! rc:Pl!\ ai i ' . 1 /- a cMnrrf)!. I lia 
... ,i,.ni I- iMip.r. .■n.Mit. d and. ,i , a ■■«.>rLaa: ■ ar.-. ■ , li i- nnpf' 
,d-M.I.-d 

pp,. \V ;p: 1 a I Ml 'M , 1. : ^-a' i a 11 ; I ' n 1 1 M i n \'. i a ' ■ rdr^- al mui. d and 
p, Pi p , , , :iv a Ma.^-at ai .i li'-ad li ai.aaita ni- r if ■ li.ipf. 

i,,p I u ! a ! I'.py'd \--\ ih.il .11'. a . Man- fit It ■ i I nM.h.a ., 

,,,,1 , f>,, Pi- ,il \ \\ i -.'t . ''-'^^ tdi - .lad pt .I' t |5 i<>M( f :aid ad lr\(-l'. <•( 
,,aaa ai , 1 • ,i! m ti a : n i •■ m\ . m a i ; ■ im'-,>. aai [ r I.-. :a:! dniicfr ion ■ < d .•da 
,,,!|.Mi ii.aM.- It la'lp t d.aii iMi- M\ .a n.-a. a i P i a a i Mnn a I i a ■< 'd I < > 



4- 



f'"*fi^i"n> I iu'x' (Ji,^r()\fri(>^, in tufii, rt'ijuirc ific -^N.^lcfn to [)r r-(> 
^[)<'ii-i[)l\ r't '^f )( in--i vr Id ii> u^rr'^ >iM(l iit^urc that tlir iicvs 1\ ('[ncr-^ 
iiu: II* '( •) ]^ . 1 r t' lilt'! 

n.i'i it Ih'-'M Im! ir; ihr dr M'l(ip[iicnt of liil- -^N^lcm, 

^''"Wlli Ilrx.T [»o .Mifii.Ml ,>t t t ,1M-I«'[ ff (i MSfvTS 1- ![ir [uMft of thr 

"i'^:^'*f't [Mv.i-.nii -in>r It rfMltlc- ifir fiiii^ranl riutd to h;i\c I [ir 

"'»!nr' rii.oi.r' !■> t.-t-Mx.- .. .)U,illt\ o. 1 1 i ^ . 1 1 1 < - f 1 .1- olhrr ^filMrrn of 
< > 1 1 r N o f h ' [ 1 

•-'^ nil:;, .ui; . foi.l , « .-ix . <1 u. . fpM-l A.,. 1 I.,- L:r,..lr licran.-r 



I. > f:n..;.M' . no, 
0;:!u; inf'-i N [, 



I , , t , 0{ h I 



^f,..: I. 



,1 ;' f, 



' ■ 1 1 r M > [ 1 ' i( I r o , 1 m r <• i; r ; i> 1 u . 1 1 i n ^ from 

MSf\ I'S 1- ! ,t [).,m1( 1)V %n lilvdl I,1(MM 

ll-^>'iiili>,il<-d I,' pot 1 p.il 1 [1^^ Si. lie- .il)()ul 

'^•■i^ ^ ^.'\. I. ,|t-i-[io,j to .»llr-\ 
1 1 n [ I - . - I .Mi, ^ u J [ » 11. -V fi. .< - o Ml 1 
'1 'Mill ■ f t (..■• i. in Mod, ,1- I, n ,. , ,n, 

I ' - -r, -1.1. . .d.U- , . ,, ,dl lu, .U^, 

< 'i:. • W il fi' <u I t tM- ..I il fd >il \<>r, 

I' t r f ' ^ . . M oi; r , o : I -I [i I i cw j, i t r >i n>f o r 

I I ; • -I.,' ,:,,-^! n, ,.[,, [)U \v,,;j,d [>f th.ii -nn ,hHl , [nf 

t ^ - \ '■ : f ir- f <-d 1 jr.. I h ,o,d Im-oIM, < nd 

' d. ..noiio.i;. ,i! h-M .-li'MM-nl- m MSI{'[ >^ 1 

r I. . I IK- .1 !;<: I ill- . . MI, p,i t ,T Idir -Mdli to! n.l t l.it rs ,ld Ul 

d' ■ ■■[ udi Til [■( M . M-r 1 d'ho dill ,1 cnl r-\ -[)ou;d 
do 1 .1 I ( ) I t lo I 1 m 1 pn I o r' w li udi [ )r oc( --.:-r*., 
■ i tid d I- onn n, i I o 1 1 , l < inn , ; n on , p ^ ord m);' to t [ir-r r-o( 1 1 jo.st > 
M-^K!'.^ -ftoo inpid tiMnoroiuid -or\hM' fn -.nli.iol;. Tin- rnpid 
^' f • ■ M 't 1 11 . ( I f ir ■ I . ! oi 1 ( ■ m pL i 1 1 n 1 n«.' I k -o U ii : t nd , idonn^- p r'o 
;'f.iir,- nif iioM.ton* ^ln[<l[o[i loun hoMi rrporls , no [)ro\-|do(l .i 
d.M d o p' .M I f If ' ■ n : . - l dj i< ■ f 1 1 m| ni i.io nt -'I udcn t 

I li'' f I r--f - cpor f ! - f ot ! i r-nod f ■ - t do ! or'ni nin! f fi,.t -..o v i. c-- 1 fi«- , r 
T'''-'' ' i ' ■ " ■ ' oioM .-r , .f o f,-\s ■„Ton(i- IM oiiit< ! f n- 

f '-P'T'^ • ■ ■ .td<-d I [m ( , it 1. ,il I Mt . lu-p.M ! xs fi . D,,(,nn- inl^., ni.i 
I i"M t r -o I tM p ,-\ h^.i- d. I . .1 r-, , t - -I duo. , t r ' , -t ud<-n I idrnt if i 
^ nt ion \ ,n<\ I r . f ,no 1 \ t lii I d Ji o M n. ^ < m i d n i < m i - , t o , j r l [ i in 

" ' " 1 i ■ I ' i " o ^ I I t . d f < ■ o d 11 , : ■ , d ' d 1 1 \ r , 1 1 , o ; ; - o n I -n \ I d i ii o t [ i ^ . m n < ( 1 1 > 



>' I n , 1 ! : ■ . I ; I n, , 1 1 

■I ' I , 1 n ■ M , , I - 



1. 1 



d n , I • 1 , i d (■ 1 ; M M I . 
O Ml . 1 i t M U t d 



1 , 1 . - ■ I . I . ■ n I . n . I I » t ; i I o 

. I O,; , id- ,:-t. , > 

' Oi. ' [/I , .1. V- ^,11 . , ,, 

1 f t OH 1 -L l .M-< ^ M d ,~ |if ,-.,Olt ! wod.T in Mil;: 

Ji i' fi I- d h t M- ■<\ f>\ . f o- M .It <■ (h M-< t or >^ .ind 

■ I' d o ' •< I I \ \s 1 ( h tile o 1! r , n 1 1 i In Id rco i in 



1 ii -M, ; If. , 

. V . . ,.; f ijjr . Mr 

I l-f , Ml dr • f,. ■ I M 

-^' M M [ . , M I , 1 f 1 . 1 i 1 ,0 
1 ( M M r I I M [ 1 r o 1 1 I « ■« • ■ V 
I i M • . MM n t r 

! il< i '-■ M t < ■ ni 1, . s O n.n , I \ .■ ' I loo n, „ ,p ( p,,( IV (• [ llOMO ■ .<M\ 

!• n nfM i I [ipf . ; niMl od, in- do 1 1! h > d ii m w 1 1 1 m n lord <Mhin.it loliM I 
M iM ! [I M 1 , Ml n 1 1: n M 1 1 1 ; d il i d i; n ii 1 1 ( > m p j i r o \ i n i m 1 1 d \ 



md Im ,dt h n 
: . J dML. , ,.dM 



' ■ ' ' d < ! I . M 1 , . M f I oM d K 1 1 o , I n I n , f f d . i \ i h i ■■ ! n f oi n in I n m 

^ I. ' ' df ■ ' r'd'pd. Mm Im V, . M I, M Ik ■ ■! M. MI) [M]t<- \\\ I m! t If Id M d, \l k 

Id' in n M n IM. I M M5 ] M . M M, I , , Md M w I liM d ! Id ' ■ 1 1 1 dr n t ' m ■ d, ■ p, i ? 

loMOl ihr > d-M| ii: /Jm ii dc i > in lo'ntK rMifoll.-.l Wdulr 't|i<- 



>tU(ltMit i> in hi> ruri-cnt >(.'}i<)()l. fclcvant date is sent to t fic h()>t 
computrr k(H'|)in^ Ins i-crord U[) to date h\s withdr-awal IVorn 

his rii [-!■(' nt >*.-liool and lii> >ul)S(H]iU'nt eTirollincnt into his new 
school, an in(li\ i(luah/o(i r-oror-(i is niai!<'(i to Ins tu'w school convey- 
1 fU: 1 n loraiiat h )[) a[)()ii I h i> (m1 neat mtia 1 an(i lioa 1 1 }i oxporaonros i n 
liu- ><..:h<.)ol tri)[n ^^hu•h lu- ^^a^ [■crcntl v wit lidr-awn This rt^-or'd ai'- 
r"i\('> witlnn a matter" o( J. to (ia\s 

()l[irr- >elortod and [)r-(Miol i nod intofinat ion will ho i-oturauMi to 
tlio loraiiinal ^or\inK the now >^chool on the same day that the en- 
rollment t ra n>aet M in is r ocei \ ed [)\ t lie host corn [)iit or' Til is ot lier 
irilual dat.i is --eanned tor- I'ertain r-ele\ant i n I orana t lori and i> 
plionod to thr stadont ne^^ >cho()j li vsmaanted 

Tiierr 1^ a[>undarK»' ot teeluiolo^N ^^al^ln^ (Uound coi iirt 

t)fouL;ht op [)\ []]<■ iiKrc.i.an^^ ii>e ot to u i o<. n [o pa t cr s m t [u- eduea 
imrial ra \^ i ofo m ■ n [ 1 \sould like lo .piolc Dr l^'r<od\ Kiuuillel >u 
peri-ntendrnt oi pubh. in-^tMntioo trom W a>l 1 1 o j_^t or i Sl.itr. ;is he 
oddrr^>«-d «•( hic-.O or in til-- St.itr ^ 



r., i ' [ L, ! 



.-,•,1 h 



W , [.MX . I,. a 1 1 - - . . -i > - ■ :. t ..M . n.o 1,- 

I ) , -t •( j ( . j it) Mm- . , I I » "\ t . i 1 a 1 < 1 1 1 . 1 , [ >r ■ 1 I » ■ 1 , 1 - ■ 1 , 1 . ( • J 1 r ) ( [ , > ^.c' 1 1 < -o I 
■• \ - 1 < ■ m 

I ht . .U I I ir-( V% , I .,11 \" \ 

1' i-.l'i .l!. I ; . .'. ■ ' .. ■' , ..I. . tMM.l..,,N 

. . 11 [ii:; Il;r [,,f • .S.-.H^ ■ •! . I l.^^.i-. rx[i,wui.'.l Im 

: . lO.i Ml i' ' li;' A , i i (>.- .,n,.|'l.M .'J I h. i/i ■ 't ' h. . .M ,; H . [1, IK i'l' .1-; nir i '.M ll rriaut V 

■ I .'Ir . I r-,1 ' , . , ' t . 'I' || ; I r .,1 i I M' I'^r. 

In the ■^.iMM- \loW ot ^ ()topi|^;('t > Olid tiirli -rt 'la I ion to rdm a 

1 .on,i 1 cfi X 1 roniiK Ml t Dr lirouillct hod Hit ■ f ol lu^^ ni^: t o >a \ 

A '] : h- , ! ' . ! I.tI . 1. ; . 'A Oui' ''A ii i \ r i . r : 1 | ' ; : 1 . ■ : lin"|..;:N ,im-1 If 

■ t , ; [., I, ' . I, , i; ' ^^I .il . M o', )> M li l.r -[M nr.. .r , :ii' ■ I hi.' < . f lo- h ■ ' [ 

,ic ■:!■,,: '.vio I , , , , , ; m , ' , ■ | k , W - I 'A U - ' . 1 I m 1 I < J ( ' ^ I I U , 1 I < ' . ■ U If-. ■ U . I f . ■ 

Mr ( h.OMW.Mi 1 ^^o,ll<| ilk<- to x,.u if.ol o.- I tl.iM-l ox< , th< 

...unl.N workmt, svlth tii.' Suar.- I ,mi ^t'rin^ thl.^ toke plac, in 
fiMri\ Im.oi\ Stao"^ \lnth fiardw;o^ iM-lrii; houjdu not knossifu; 
fx.i.tl. it 'r- ejon;; to a>«'<l ood i on>( .jur-iit 1 \ .im IuijOjO-: 

.01110 poi.pl. oi( ,>[m-ii i( -ooidd iM.I o, ..ji '.hidj'jm: {foil, tie- in 
( ir.t-an:'. .("a.. \\ o L.iv. lot nu. 1 o^ .ni|>ui. \ ■< ! am t ot-Oi. thl.. O^ 

.01 o r r ; I o I o a ( ■ r o M I o m , o 1 0 1 \ ■ ■ u 

Whik I>r liroijillo, (oi.oii.ait.- .a...>a - o, , ( . > i . , , . a . ^ . o . ,1 

11,^ • a ! : m 1 i 1 a r 1 ( ■ « ■ to 1 -d u v • ; > ( o r \^ ; 1 i o . 1 p p r o p r 1 1 1 1 it m u . I he stated i f 1 a t 
he r. nol .dont 10 iii:^ ;i.'>;.o>Mn* nt of tl^io hiiuic of (h(- nnern/orn 
pijtor in tho oi,LMo()tn Man\ State-, ,irr fa:>t af)f)ro.i(di m;: the con 
, rpl in:. I ,l;itod h\ |)r lijoaillol in tncl. tlironr.h 1 1 fr Uno ol tochnol 
(,.0^^ .loni , .Of 1)010!', o .tahli:died \\\^r M.SIM\S m our hip, (at v 
• ,ho. )1 . .Old ,)ll .loro. tho ionnli\ hat !ho\ o > o o; 1 1 t a 1 n ; it npdit 
(|o\s o to i ho rki' I ooni It ■ ol t 

' Th, •! ( ■ ha . . d \s o \ 1 )( ■( ai .1 Oood 1 n o \ o r-\ r ke .^r'ooni ocr ( )ss on c 
Nation t.i toiloi nv,tn;o(:on to tho nood , ol tho indoidiial A mo\(> 
nion! w.i.o-.idoiit ill tho kilo 1 :M.i) . ;oid 001 l\ l'>dh i ( > i nd ivadu.i 1 



i/.v 1 rist ['ih't H)[i Tlii^ ;itl('[ii[)t was inisuct'cssCu I not [)ocaiise of rorn- 
niitnirnt to tiic ooiin^pt. l)iJt lorj^olv to t ho inadoquato suf)[)ort 
^ivcn to tho toacliof \h t iio L'lassfoorn wiio wa^-^ inundatod with tho 
f)r<'f)a['at ion o( rduoational ruatoi-uils noocssary to sorvo i nd i ua Is, 
and also htH'aiisr ol a lark ot a r'oo( )r'd k ccpi n^' s>slorn for i iid i \'id ua I - 

in>t rurl inn t roll [ut] n( 
K»M oi^ni/in^^ I [lit! I [)(' a! t oni pt tn i nd i \ id ua h /o instructKHi lar^ady 
tail('(.i du^'s noT'' nci^alr t [lo laot tliat a need still exists tu tadoc a 
r h 1 Id ^ ^dlJ^■at !( )nal fxfx'i-icnoos t u ins ahil it los H(?ro is wdicco I 
think t<H-hn<il()u\ ran iTft a i td \- a lartof in tiii^ area Tcohnolo^^v 
will not iTfiiaro tlio Icaohcr. t coli noU )^ y v^dl athnv tin- toaoiicr to 
i:rt o\^;l\ and (jo otlua t[nn*^s ;nid tailor" ,i rinid'^ cduc-ational v\\)v 
fK'MOo- >iir(irdi rit: tu hi- ahilitio A thild must Ix' takon trorn 
^^hrrr \\r od fioa (1 iM , , 1 1 1 \ -pc.ikifi;^ and ino\<^d alirad at an appro 
(>rMtf [^t^(• I (T lux •!( \ \\ 1 I 1 .dlou tlas 

I here I- .ai i n i r • -.m.- n i ^ ci\\.0(.-tn-» ain.Mi^, .Ju^.a.-i:. itwa lf(.liiiva 

^'in help \\\\\\ this indi\ iduall/ftl »'(Uu<tt lonal proc^^^h Idic 
don, a I id 1 ^ t o v Im- n, tin cdui .0 loiud do.nal ri toi <i -\ ..toin t fuu ran 

■ t-^i^^' o iMc rdur.a i( [i.d nM)^f-> l>ui tfiat Nsdl ,i<.t dktaii- to tho 

^•M^h. r .1 p..-t llic Ihi at of i.-ph^ in^ ihr tracl.t'i t Oosr 

t o.u [if [ vN I ,o ar^ . . 'N t idct I . ,1 ! ht M 1 1 1> .a id -ho a r o viiud . ahl < .j 
'o(hn<)l».,\ iho t , .III- it [on Nill \n , a ad 1. an in is<.l it^vv a r d 1 < it; 

tor tlioiii ai,.j (hrn -tUfK-ra I' o ^ ..iht-r l.-aoh>T> tl;r tra-iSltlon will 
ho a lltll.- |.)i,^ff m iniurili.L; hut as tht-\ -^(-o i [ir [)<-n<dlt.s oj tli<- 
fn U r . >i > MM put ros|>f.iiM> \v 1 I ! d 1 < i 0 n I v f i a . , d (.,rr tho i.oXI !<> 

\ oa r - . ! ho 1 1 I oa i vs I 1 1 i ■ \ a [ m > r a t o 

I ho oH or I t liat It \s I II ha\ o or, t n< a viO< nl ^■ \ \\ [>. j^A-ah m It ^^ 1 1 1 
fnlianoo :ho >tudojits rroalivo [jroohan -soK i nf^^ skdls,^ It u ij 1 tai 
haru o ih ■ studont's ahilits to ooiiinuinioato It will onhanoo tho stu 
dont analstu'al skills It will lnoroa^^o tho studont's awaronoss ol' 
iinront torhnoloi_;\ ami its [>()tontia! It will [nox'o odurat ion in tho 
(iirorlum ot 1)0100 nioro lun Tho studont \sill l)o aoti\'(dv on^M^a^j 

■ Hid not a -pootator Th<' stutlont will loai n to uso a |.H)W(ad\il tool 
\^hu[i \\\\\. m turn hol[) do\'oiop (uturo tools It wviM open jo[)s 
-troani- ^vhirh -tudonts nia\ (ait (a It ran roniodiato oxistinj.: dofi 
rh-ru U's 111 ific a udiait s (^luiMt loual hac k|.; i o u nd 

■"^tat o d I , r, I , T s , ,1 Ml 1,; f ant o(hi( .,t Ion and \l^f \ iS .at u n.l.- aic- 
[•■■'kiii^; a I ,dl t^Mc- ..f ttHhM.Jot;\ in f<luoatiaii to luitlua ti<' tho 
>las,-ro.,Ml M-a. fa r n^or. rh.^,d\ to MSKTS Tin,. \M 1 1 ho tho 1 1 1 1 rd 
^top iM ,1 ,\>l<' ,\- pir\iouslv siattd n 1 1 ^; r a . 1 1 .M-"d , i oa t < . f > ha\( h('<'n 
the' [ill. taam t la t\iM(, I < ■< 1 1 m < i K >f; \ odui.itlnti Ix-alth and w<d 

tor* Miaa Ml, ihlki rii*-\ ha\. .n>i. hftai tho ( o r < a . i a n i • , s lo 

'■-tool) ton, (hi 1., : M -klM^ In .ctda,,; inilf) «.u1n ^hlldiuxxi aad 
' o , d 1 a M M aa^ . Ji , , d 1 , , no i , i , J . f a Id r »a i lo ( a 1 1 v i on ^ )lt-t c t lie i / m h 
ii"l ''.a> a 1 t \ ol. , , . .nan It t , m i ^ . a i od i , a.]* i t h( d ! r cot ( a ,s h I p v . M h i 
St a I o . j 1 1 . -.1 or if aOf.; Ol II I rd ,i I Ion in t lie St al o A ^'ork to do 

\ ol op t •( )a r sc^s , I r ( • and saf t vs a r o in i la >o four domains [hat ( <ar^ ho 
u^^od Ml (ho ila>si ooiii \sith niiororornput(a-^> to ooin |)lot o t ho tolal 
odiical i< 'Oal o\ rlo t hat ( ho\ 't on t t o d o 

In tho S ! a ( o a I M i r h i ( ; ; o i , n a ) ; r a n t od a i a t a r: ^ . I ) \ [ > 1 a i ■ i n f ^ I ( «r n 1 1 
rial Ml 1 ho ' * hool 1 ia\ o I a r ;;o l_\ loa r ro. 'ti to idi ai 1 1 j\ \ oca t ion a I a pt i 
ludo' \\hh h oarl\ Ml a ,tud(ait'> oduralional rara'<a pinpoints thos<' 
laiocr ;:iial-^ lor \\ h n h tho dudont rv host suited hot h h\ ^^tud(alt 
inforoM and aadont a[)!iIudo li\ si i i d( a 1 1 1 1 \ i n i ; those p()t(aittal 



TU 



(.'arccr- as^oriiit ions, th(' srhools [wv a[)lr to phui \'()catt()nal cxfX'r'i- 
t'lU't's that ruaxirni/c tutur'c adult job sat isjat't lofi 

Wliat ar(' t lu' l.xMU'fits ol MSKTS'' It pr'o^'idcs tlic (Mlucators inl'or- 
iiiation w}ih'h tliey ran u^r tn [)laa programs. It pr"()\a(l('S tcaclu^'s 
and nin"-^('S \Mtli ui toranat ion on an in(ii\adiiali/rd [)asis which cr]- 
, ll t fir Ml Id 'I ! ( 't- rnrol the Mt 'Otl> nj the Ml u^r'a M I cdi 1 Id It pro- 
\ i(jo> ;i n ( )ni^oi rm |( iru a 1 I of prohlr rn h it ai t 1 1 U'at lo ti and sol iit ion 
x'ckm^ wfiirli dofs not oxist oo .i ooni f )a r"a [)lo lovol clscwluaT ni 
our- Nation It [ifl[)^ to iii;ik*- .i ti<'altliirr o n v i [-on nio^ti t lor our Xa- 
l Ion > nut:r,ifit f )Opu l.it l< m It he-lp^ Iw ldfntll\ polontial liraltll epi 
df>ni It 

I would I I K . I . Al . ^ L ,o . 1 . uO I 1 •< I ol; U' n * .u i <i M < . U Um i ul I o 

• xii t) t'pidt o Ml n. , .1 ( ^ [)ht )iU t t'v rr MU( I )i oak in Mora da ^onu' 

■J ( » r ■ ' ^ ro r'^ . L, • ' \^ I , f ■ I ( J 1 ■ ' rn m r , 1 o t kd o 1 d m a i writ- -u.^t o [ )t i Me to 
h ■ I V 1 . 1 t \ pi it a d It . I. I int. t -d . ) u t .aid l [ a ■ ^ \ n , i w . .iM c 1 1 1 1 1 ><. . 1 1 < ■ 
tfirm .dtoi i'[tl\ ti L.air-^ .Utci iln- .ititKf v\<i> rotnvrd Ui I ittlr 
[{ink A I k .o ti J Mm , t:' >I t t ,( ■ ^ ;m . , Ui a t r t - . 1 1 i , i f a 1 1 t )f . i vj< nt > . 

I h 1 • [ /. 1 ■> i - u , I , 1 1 1 < ■ . ,1 -^i M , d 1 f M , \ . n a h I ?M k u . I ( p( M ! r< 1 , , , I I ,. 

.1 k X II, 1 V,.- vN h< . t Ml , , ,iia ^ ial a , . II . <a v >u.-, ,a a.h 

! n, [i I 1 1 1 . M V .- I . I. a t d a, \ . [ -L^ . t ■ .i tj, , nd - t undrr ( h< 

.n < i . f t .a I. la ■ I o !■ t M 

1 1 o M ^- h,» < . : M- a h< 1 1 . I a : , . , . , I , . , , , a L I . ,.1 

1 M . [ ( h ! [ ,^ . ,1 >-t I , ■ .ut \\m u:. ■ h >i , . II ,>,a a uti ni ^ r.i i m 

1 1,1- i( h<'c[i .1 - . . ' . . a II . , I (. .... ... V n.. . 

.,.f .il -.jk . I- idr' i a . , , ' 1 ti\ 111' ,v Nsfihh V nir to ovii 

^v-I.-ii fnr d.a.. .)vrr I[,r f,i-I at)/<-n \o,n- t I MSKl'S lia.- hron 
-tudifd ond t-Mud,iIc(] t)t a- d ila u>.'d h^ i\]r lolloxsintL^ national 
h()dic,-> ilic I )fp.ir I rarr\( t)I Mf-ahli, tiic ( rn>us Har-oau. tlia ('oinniu 
rnrahh- I)i^ca,->o ('(ait.ca m Atlanta the I )apa r't man t of Aj^raiai 1 1 u r"a. 
tiio I)oporlaaaa nt Dctfrist' tfio lUifcau of Indian AMair>. fliv 1' S 
Doparlniiail ot !'',(! aaat ion ('hh-f Stotr Svdiool (Mflc<a>, and t lio 
()l"fuc ot \'(KaIi.ai<d and I I a , id ho p pt 'd U'c [law ia>t nou rorn[)K'trd 
.1 ^(aaiaM wall the K( d la la 1 a at a ) a Sn v ufs and fiavr i\o\\ startod 
pMUldira: ihoiM dal.i aKo nic<'tai;: ilir t ■ \ p< ■ r a au'» ^ t fiat ara- nardod 
1(1 the a["( ,1 lit I . [ia[)l ht at I. Ml 

M I ( dial Ml, an d 1 ha v f , [ .. i U ...i tlli,^ ti<a 

.aouki he <itaic h^ Ul. (■..nan--- "I tio- .Wai' a. Ii ot (laac >nt,u!d 
\n' a ..atii'M.d ^ <), a a I a a ita 1 1 in.tk on tlir p^. / I <if ( ori^ic.^r^ and 
M i, , 1, . [aj I an ' pt >u t ], ,d n . t 1 lat ni \>i- , . -t -d L . t adta 1\ ta-.li 

|. )[ I - , h. a tin I I , I [ 1 -J I 1' a It. I * ^ h ,< > I. > \ , n t h , 1 n>. i t .< mU fan h( 
ti, /:J I ,d>t il I. ,w, ..a. It ,iv I i>hl..,, rfi.M 1 M.pi hnpp.naii, !■ ^U a \ 
r[,,-r . , w-a n I) a , ,,n. I f,,. « nl r . ,>U do- I* 1 \> i ^-^r,o ^ h ,a,ti 
v,-k,pi.M a h -It,., I, fai-.k 1 (-ku fd in if,.- . k ..an 

1 \V()iil<l [«M\« \ )ii v\ 1 1 h (h..i ir<<iniii n 1,01 ai 

Mr Hl.^.,o! JhaiiK \nu .Ullka 

Til. [)rrp,n.-d -t<a»ao<aa -)! h>r Milir, a.p.,. 
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iniKiant liiildprn un'dl tlirv fiaM- alr-oadv nnncd if, ihrv j-itcivc a record at all 
which c;iu^r^ t fir d^ila lo \)f f)racticall\ usrlrs^ Tlir slowness ni record IrathsniUtal 
occurs even ihuu^ii the child lias riiovcd only within tlie cilw within the .stale or 
between states Tliijs the educators in tiuKran! education kru'w that this state of af- 
fair.- vva> far from what was tiee<led for thetn to properlv acJiinnister a pro^rrarTi for 
niohilr vtudent> [ want to etnphasi/e that the MiK^rant Student Record Transfer 
.SvMr,n ua. in !'h;> and .-nnUnm^^ Im hr lo.hu a pnMliict ol llie states that use It and 
ua- nn[ ,|r\ciMptHi h\ a frd.-ral lui rra uc racv « 

Man\ pi-rsun.s lia\e reci n i/e.i lhi> [jr-niileni lor rnan> years KecoriJed efftjrts to 
'•slahh^li a record transfer al s\>tein datr hack to the l!M(l'> However, not unlil t [le 
pas>aKe '>f ruhlir Law ^.",n a> an amendment to l\il)hc Law S'J ■ 10 m 19fUi w^is 
there a unihed effort m tins rouritr\ to accunuilate atuj distrihiit,^ [)erri[ient student 
data on migrant cfiidrm It ht-carne ol>\ lous tfiat fieitlirr an individual state nor a 
ri-mun >)\ states could. u[»wn -e 1 f i n 1 1 lat i Vf. niake and -ust.nn an adet^uale system of 
transff-rrinK stu(ienl data It ha(j to h.> a national effort In IDhr, { \,n^r,-(.,ss (Jenion 
>Walrd it> rT-v-o^'nit luM of t|-if int<'i>tatr nature of larrn nii^ran< v f)v passing }*iif)ljc 
I .aw "-^It T.'ii) Sort ion 1 1 ).v I 1 II ,\ ' 

that f>av rnrnt ^v i [ 1 hr vi>rd I.., r ,.- pn.jrvi.-> -n.. ludm^ the ..ujuc^it ion ol 

'-.(uiprnrni and \^hrI,• ii,-re^>,,r\ thr cun-.! , wet lan of scliool facihtle.s' wluch are tie 
Mi,'nrd to nirrt ! [ir -rp^ial rdurauunai need^ of niiKr.iVif> ^hddren of rni^'ratorv a^^ 
nrultural wnr-l,.,-. afi<j to coordinate t hesr pjo^'rain and projects witfi >inular'[)ro 
['io]r, |> |[, ,.[\u I -tate- irn lading tlie t r ,» tiMo it t <d of j,rttinrnt ird(.,/na 
' 1-', w ,lfi r.-pr>, I I,, f,,M,| r. < urd> ol' Mi. h . hiKlrrt, 

Thr \^ «,t.ilr- Mo r(i f X p<'d 1 1 1 ou s I \ t<. f u I f"l 1 1 \ uur n, l.a. ^ v.1 i.w n,^ I ^ 

^'<'i'- lo l'Jio,.,ii\ Ari/otia in }-rhurar> i',M.> a <oniri,.tter Tahro ,\h- Krcot<l 
''■•"^''•^ < onirnltlrr w .i> -.ruani/oU |., dr^rlo^. ,i ai ond <>/h)CUrnrn( to l>r usr«i 

III t rati-fv'i r iri(,: d.ita fr-'ii, -Jiool t.. fio<.l Th. first rff(, rt v\ as (in ii nian>jal basis 

^^ot k v\ ..s .i.rnr [ ov -1. .,1U 1 l><u. \rr ( , . f a ^ t > u r I r >i h, n dl-MOvr, rd ' 1 - to f)e rl 
tr.iur .^]SH]^> ha.l I.- \u- ,,,,Iioo,,l rhorl and 'J' it ..Uo f>,Hl to hr ar, aulo,natr<i 



11'- o.tvi.. u,r. [fn fir-^t ii.as-i\T- inl<-i>l.ilr rr».fjerative rff(}rl o..aio.i,a t>v 
'■'^^''i^ ^'-'^^ hjuds It pro\i,ir,- liler;tll\ t liousatid^ ol [jeofjir a .oiiesive st i oc 

turr witfnn thr\ rna\ roopr rat i vr I \ devisr and unplririent pr(;K'ranis of rduca 

tion and lioaltfi larc f.^r niorr tiian MX), (MM) nu^:rant students Tfio S\'steni becanu> a 
drflnoil .otuvj)! m llMi.s, a fjrnjrrt in I'.h;!*, an oprrational inst nirnent. m 11)70 aful a 
'i<'l'"fial rralitA in \\C \ As a coiirrfit, (his System is ijii[)reredented as a workmf^ 
-^uccr.^s. It In unprrcedrntr<i 

i fir MSIM^S iiKeracts vwtfnn Us n.idonwuir edtlcatlonal and firalth sorviees envi- 
r-'Mimrni in a hralth> niannrr -.iiuf it shaprs atui in turn is sfiapeci by tiiat environ 
nirnt It assists trarfirrs, nursrs. rnedual doctors and ,01 Irvrls of ad nn n ist rat ion m 
disrovrtinc now and rr|r%aiit dirnrnsion- of nu^rant rduration an I hence, it fiel[)s 
.thrill aruo\rt dow i k^.b p t tu a t k >n a I rn-rd.-, (o -.Ufjport tfirdrcision making; pro( rs.ses so 
nrirs.^arv f(. I hr>r oru diriirrisioiis Thrsr diseovrrifs in turn n"<iu:r-e the Svsteni to 
hr t-r-^poti.-.OiK r r-].. in.Ni V r to It.- li.^r:^ aud lOsurr tliat till- nrulv e:;i('r>(in^ n<'r<is arr 
rnrt 

' ^-"1 " f — o n.; (, . f.M. V In in. .1. wb,, ,a of t l, is -.t <TI1. tovb.v vv, vs,,ul<J 

..-fitirolr M-r-ini'. Ihouvand o| tuit.*,,at.t .hilOtrn dtoppu^K out oj srho<>! tui thr .Min[>lr 
•f'<-i' ■ ."<|it> .,tr nr^,^r .>(wor<l .MSK'I'S i> th.^ h.art of t hr nUKraat pro 
Aif'"" -^l'" v-n.O,lrs (tn- .i,i>;raol i laid n. ha\r tfir >amr < fianrr t<, rr(r|vr\i <juall(\ 

•'diiw.tion ...-^ 01 olfir. . hOdr-r,, m( ,,ur nation Whm thrS\strni w i.s l)rKUl, in 1 00,S 
■d>out III.- hl„Oi. .-a att.ofiliirrit ail riu^;rant .fnUJ n rrl^,M^ in i)o,.| wa> Itir rlfd't 
^:radr lir, ,i,is,. ,,1 ,,-<hMolo,;^ , t,, t,(i(iM [nu:.ant ihildrm a.r ^raduatin^; ,-acfi \ear 
.MS}il> e^ I hr ,najor rKxIr h\ \\ h h h inraninf^ful i n f ( ) r ma 1 1 on is dir.srrtunatrd to par 
tinpatirij: v.afrs ahoM nrv^ ^i^-i lal pro«:rams winch havr l)re,rdosif:ned to help alle 
\<itr tlir rducational sfior t r- »nn nj;^' '>f <'Ur fiuhlic school systrtn 

Th<' rniipanl . hiM i-. a ohOii of thr nation and as sucii Ium {■Oucalion' muMt ((nitin 
ur to [)r ol uoieadrr at)lr C(Mi.riti to all r(hi(ator', o( thr nation and our (■oni;re:..s 
^^'ilhipiit t lir mictaiit rdu.ation projiiam aiifl \sithoiit it;, hrart. the Mijirant Slurient 
R''«>'id Itaosfri S\-,trrn, thr rtid rr.ailt nio-.t prohahlv would hr (hat ^^(M).()(I() ciiil 

dfrn ^Miuld Iiol tr,,.(^r Ihrit |U:-I rduwUlori and hralth lair 

! H 0\ I ►< >!■ ,s M .SK 1 \V< >H )\ " 

I'h'-r.- aif ini.-. Oa-a, . ■ , o i o i M i < a 1 1 o ri rlrinrnt.s m MMiTS ( hr ■uhiH,| ( r,.- tCmO 
"■d .H'<l til.- ,oinpiarr I hr tiipol iniiia(r', all inlorniadon (fiat ^'or-, into thr j.tadrnt 



MSRTS ittirr- rapid nir rMinunti -rrAi.v t^. srh>)M|^ Tin- r;i[)id r tvduc>- t l^r 

|,)xt tiuK' in pl.irunnu h»Mllh and .ir.idtTnu pr ( i^: i; i !n> fot ini^^r.in! .hddrrn h)iit 
ha>u rt'purl.- ,trc pf M\idrd .i liM.d upon rhr n r( >1 Ir nn •[) ! mI ,i rnii^rant -tinimt 

Chf tir-i Tt'P-rM i-> ['•Minird I hf ir, in.ii I [lal -rfM-- 1 lir n nj ut 1 1 1 1 h<>, i| in ,i 
,.,,,t',.r ,,; ,1 tf^\ !i,ir;'iN-> M;.- r-'pt"' i- .di-'d t[!.- Idilh,!, Dat.i !{.'[-'>ff h v^n 

..iir:~ inturii,.iiiMn trMr- U).' prt-M-Mj^ , - • ( i f d ] n -n I : Miid.MiI id.'nt d u >il mn 

Mild !'!■ T. - 1 1 In ^( '.I ! , I : iMfi-- M'.id 1 11^: alti 1 1 ! \ r ,.I I nt:^ 



pr ' 'i: T ,1111 t \ jtr- • , h r m:; ■ « 
ind t- rr,.!l ^ ')ri> n pl> r ,il in-- 

i :li.M!' hrr t I d i! .d I 

.' ,,t I),-- ld;r;.,,: !),,'.> ■A,!l,,n n 
n,,- ..It:, , r Pm . ,.-,-r!. 



, ,| ,1 . ■ Ml -..-ijMt ;i. <■ . 'I 1 ^M) df^ir fd 1 1 Ml,- 

d. -K.-.l ,.I,d .' ,1 M ^ f 1^ ' 

,rid 1 ,-[..'n^i.'- ihirncdiatrU 1 h. Wt n,m,i 

1. |„,.>iM,. P^r Id.- rnii[rant i dild m h.i\. (Ii<' \>fn 



.:p I.,d.,I. 



, I .1 udrrU r«'i ■•id 1 r .ti I -I. , !■ 



..iid Mk' -.hill- rrp>)r-t 
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d,.^- . !. ,1 M-,a ra h,>- i; 



d :d '.,.a i:- 

> i ! a 1 I : \ , t M . 

p.' ai ,1 

Ll;Mn,di/.- 'a. 



..•N-T d .s.M-k> Ma!i^ 

! M I,. .MP'Ui. f hi.ol Idp^ h'ndr<l > r'.'alf ,t 
.,[,,„,, pc( Krl'»^^ uii' 1 -a udml )uld. Mi 

r .,na. .1 n-A dM\- .m ,i ^M'-dx.- al ni.>-I i! ^^ a.- 

I I Pc ^1 iiiirrM \s d! in( >>t 

,.i p . pidc hi- 1 1 [iif ^^ It h ^' ui ir .ua 1 \ a \ 

fii.LsK.' Mild a. a- ■ -^I'i'' - 

\!sH I'h 1-^ a.',p;[u, .i^-i^ ^^.M. 'di- 
, ,.T a d.a.i . 'ii .1 r .p .:d Im .1- h !. ! 

(,-, I),.- t,,..P- .-.MrfKll h<-, M<Pt 

„,,,,.■ I ..i.lin., f.. r , I , f, .,|- I f>- , f-,a. : Ih h.'Idl 

P , ,i Id a !• ■! I I. ' M,, d .1 (i.dadi ^ ■ 't M a, 1 , ' 1 1 

, an n.f . h,.,.:;. Id ; - .HI - -mi h, - >iua.-u ■.>. 



; , f , ; - d [ \ r (■-■u d - ai : , ,> a » ,a I era h ai ta \ 'ai 

,.,,nt, ,.uid <Mdi, ,ili.ai,u ^)./'i;;r.iiu dr m d( inc n I 

I P P, .Id] i , ' . id, d.a I ,-i 1 flc .mIu 
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.....K 11,--. t! vMld. >l, 



' I ■ 



I d,- -a > d.-ia 



, ir ■ II I < a M ' 



1 I 



a I. .(, - 1. 1- t, : t .1 T . . I,, V ' I, I- 
, I a , p- K-M K \: I-., I.- 
d tr.. H;.' - li' 

, n, r,; \..-'\ r<d.-. 
t,, d,a.- I V-n dl^. v>.lt[,( 
a ma. fa.- ri. Iit.'d .111 ilidiv id.], 

[,,,u P, ..d I ,.n'. r \ li.i: in Ii .1 ti.^it 1. .(, ,d)< >ii I 111'. in)m. ,a i. ir 
tP,. .„ fHM.I IrMi',, d dr i . m riad , i > ^mUmIiiiVMi I' 

. , P,„.l 'A a 111 M 1.' I hn^.- d.iv- up.. I, fil rrpollrd ,ai 

(),p,., wid i.i.'d<'lai.'d Mil<ani,ai<Mi vvid dr trlanwd a. I hp (.■rnaiial -<a 

I:,;. I I,,. P.„.| MM 1 ),r ..uiii- d.iv 1 Ih.i I h 

' P,. ti... ! , , .n,[Ma.'i rdi . Ml h.'r f r a h .il I dii, 
n,,a h.n ,,nd r. (.Ip t,.',! t. . i he .t u-icra • i].'\^ 



1 f,.- -M h. < .; P wl [ li-- I r ,,ii-h-i I .M d I- 

! h 1 ,a . a d^ II.. -1 ,a «■ .in i . .i - .i.i-i 
,,,,ra . ) ,Mi HI. ! .'uMi I V 
,1 .111. p ,pih . P, 1, .via. d [-■< <i , . . 
i;,M iia..- M (■! a,, .ti.d ^ , . ■ .1 1 . ..] 

',,r iM.tl -Ml ^ iH ld< !. !. f.[i"i..- ,(< I Vm.I K t. 

p. itdHfiu ai.. 1 1-^ a..,fd ,,M,/ -MNv.at.-. i i,.- 

;n .st>,. h h.- . MMr.a U .-nr. d.-d W hdc 
d.a.i s- ■..■111 I.. I t.H h.ra ( Mnipatf, Iv.M'p 
. ,il t r ..a, hi- . 11 r M' la It.iol .ind hi.- .-ub 
irnhv iil.i,di/.'d If* mm! !■. la^illrd 1 1^ ,h'lS 
iid h.'.dl h -'x p«a i< an d h 
(M Mid ,u f IV.-. .It hi:.> iJ.'N*." 
,rn! inln I'hT 11. .1 hn.d 



ij diMTi I 1 I ,in'.,ii f iMi; i>, r (H HIV .-d hv 
. , 1 [11 1 ' 'd 1 1 ir ■. *■ I 1 , 1 1 r 1 f t . 1( ■ \ , I n I i n t » a 
t .^.iM.nard 
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Ihrrr i> an .il)uruiaru'»' ot Km iir)fili)^\ ^sailiD^' around the rorncr hruu^'fit on by the 
inrrraMfii^ list' ot thr m n' n-orn pu t <■ rs in tin- r(iiiral lonal en vi ronnu-nt I wouhi like 
lo tiuu(<' Dr {■'rMitk Hrouilir! , Su [ d n t rndrn t of {\ihlu' Instnu'tion from Wasfun^^^ton 
^lalr a- [ic ail( I r« '^x -s rijui-a!or>- in lii^ -latr 

I ^'1 ri?)L: : ! ' ' .'i ' ^ I hrrt- \va.- ,i .■.-nwhf'f u al im (rlrvi^mn to raise funds for I 'nitrd I 
"^•■i^f ( ollrt;.'- Mt.ii .■M.lP(i \sHfi tlir -lalrrncni A human mind a ti'rrihJr thm^' lo 
^^a^U' l)o>[Mtr .!fir proM-nt oronutnii hrit 1 1^' I) t <Mn n^; , ri hiima'n mmd stdi a U-rn- 
I hint: I.' \s asto pa rt n u iarU \s lien r li.n r dnnon^t ralo<i (fiat ( fu-rr is no need to 
\^a^tr It fn pdu-in^ lo cci u ca I < ■. defraud it h\ fark of c-omnnt men t or al>use it l)v 
laihii^ t'. riTo>;ni/e it> nei-if-. 

I^i f^rnuillrt vseni ..n lo ^as lf,,.t .-Ju^a.-t -^ v^ , rrdu. t.uil to ciuhKl^.- ([.<■ s^,.rfd 
• -I "i.iputrr I»Mvfup.K.^;\ W II fii ri 1 lie ^M^t (1 vr \ «-,ir > 1 he role o( I'omputers m our ><> 
■ I't^ ha. ex(.;iM.led lo \ \.,' pom I tfiai (hi- \M f I \h' roriMdere,] tf^af li^v of the lorliput 
••f h ,1- I fie wril ar V l- , rier i ed t.. a.- t hr a^^e u! Irid u >t r I a f 1 /a 1 1« n i " 

' ^i*' -^.tior \ , -t . . .rt,piJ«-, - .iiid 1 f.rh r . fat ion tot fir educat lonaf en m. .-mix (U 
1^' f^i"i.illo' [,.id tf,,- p^ll'.sNOi^ n. N'dw vMfi ho irn«Te>tod to kium that nn e now 

^ '■nip.if.T (.■. hn..|..L;^ a r id m-I , a. I ion (a>k f<are at tfie .-,ta(e fe\ef ^sfa^h vsifl 
f"' -[..ro>,,i irit; -I..I<\Mifo \Mirk>h>,p- doahim vsitfi fio\s lo >r\r^[ (omputei fiardware 
•"'d I" rx.ihi.n. . ou r -os\ ,ir <• Ju.lt^ir,^; Itori) (fir 1 1 a [ oa.-a r i^; r oqa.-^t.-^ Vve fi<.sr foi ml- 
-"""".[")(, ; ^ I oi, . C I i.iin 1 ni- I- .m ,o.M . f itu<To.-( t<. iiiioiN of" voa " 

1 ^' f^, . Mihol ^. , ,M>aM,-i.!> ,d..aij . .M-ipuIri !<■. fo,olo^> an(f it.. .,.^,oIi. ..... o. 

■■ .ifni -pi u.t<- II mu-t fM- -h.t.Mi t h.it fo- 1.- not afo.ie Ui fii.- a^.^rs^n.ent of 
' ' ''^ ' ■''■!'■> oih r .MO[;,iIer 1., Uu- . w.Mi, M a o v ^ ( a ( e> <h« (a>( a[;procudu i^' 

■■n.-f! .t,,I,Mf f>v f). tUo>alho le f.ut Uuou^f, t fie u.s^ ■ -f te.fui'olo^\ 

■'' '^ ' - I:. . -t..hhMio.i hk.- M^frrS ,n oar ta^ f)ool> aod other .-oururiov 



..ae.,, if., 



- ; ' • I ' fi.' Ml I f .- n,di idurd .A I, o\ emt at \\ a.- rvuf. rit oi t fu faie 

■ md ".oIn II n. [[uiiMdw Ji/r m-tMictioi, idn> attempt vva> u n>Ut e^sf u i , nru hr 

' "f '■•mno'n.oMl L- tti,. ■ oncrpl hut lar^ef\ to 1 fie nidequate support ^IVen to 

l»Mifior in tho I la.--[ooni a fio v\ a> inunifated -^itfi Ifie f)reparation of e(fucatioiial 
"'■i'<'nal> n.T«-»or^ i/.vor\f mduidual> and also lierause of a fack ol a record keep- 
niK -\-teni \'<r mdiMduali/ed in.-liauMion tecfinuiues 

Kerot;ni/int: tfiat t fie alternjJt to i nd i \)(f ua f i/e instruction tar^tdv laifed does not» 
net^atr the tart tfial a need -tiff e\i>ts to laifor a rfnfd's edueationaf experiences to 
hi> af>nitir> A rfuld tnu>t f>e taken from where fie is. e<i ucat ion;i f f V speaking. an(f 
!iio\od idioad al an a p[ > lop r la t e fiare lo \s fiere he need.^ to ^o 

'^K'f 1-^ iiK-reaMni.; av%arcnes> amon^ e(fucators tfiat technolo^v can fieip with 
tfii- iruiu niiiali/ed .■dufatmnal prtu e>> 'I'lie demand is ^^rowm^' in tfie educational 
domain for a -v^tem that can assist in tfie etfucatmnaf [)rocess fiut tfiat wiff not dir- 
I" Ili<- to.nhor ..r p..-r thr (to. -at .)( repfacin^ t fie teacfier |S)r t ho.sr teachers 
li" ;t'o < Mof id<'n t -.f 1 fit- 1 r ■.kill., and \\\u> arc unaf r ai(i of tec fino|t;^'\ t fie t ran sit, ion 
^^ill be o,i-\ ,ind immrn^eU re\s,.rdm^ lor I fiem arui tfieir >tudent^ I^'or olfier teacfi 
•■'■^ tr.mMhon uill ()*■ a littlo |o[^:» r in octurin^; hut tfie\ sec tfie Ix-nefit.- of 

'li'' mn roeoni[)nho itnir ,e.i>taiK-' If dmnm>h and ovci- rfie r.ext ten vear^ tfioir 
fc.i. ^ \N 1 1 1 c\ opor ol . 

Tfic .-th-. t I liol It ill !,.. I i,. .1 ,a ill I.. J... .M o < .J,,,, ,,. l|...t 

■> I' ^^ dl .-rdi.on , I h. ^t ud -nl ^ ■ r Ml iv.- p, ofil. , U I o ^ ' ^ K I f f - ' t 1 c f i o . 1 , o. 

. . d. n. t.^ ,hc . ,Mn|.a!c, 

■\> It A 1 1 i .-I, hoo. < r Ik I . I . , .1,1., , , , , I , . , I , , 

l.o- d,-, r-^ 

■ f t i I i . a . . , , . , > , J , . . . , , o mil J I ... .!,,>. 

i 1'>kI> . 

'I ■ I' ^ 1 1 1 1 .' . 'I.. .1 . 1' .a , .. , .(,..,,.,,. i- - I , a n,, .a a i,.I 

' ' It ^m1 1 nMK r .'d ,( al DM I fi I f.c ih MM t loa < f f.ein/ more t 1 1 he st a I ant iia;-! more 

■ . .nt r'ol o^ Ol fn> pr o;; t o» >, 

f ' i'h'' adcnf ill hr a( t I \ cf \ i;;a,a < f ,n >a not ,, lolor , 

'IV ffic '.lutionl ^vifl learn to uve a jjoWcTfal toof afnoh nilf oi totn h<>l), <|« v«-|i»|) 
future tool-., 

Ii fl vmM i.pen !oh ^triMMi-. \^fm h '.toffeiit;. enter, aief 

I ft ' mi loincdiate r\|.tnn: dot i, lom le.-, ni the student e(f lu a t loria f t)a(k^; f oimd 
State direc tors ot nii):i,if)l .-(iu.ation aini MSU'I'S officiaf.s are loofun/; at aU type^ 
ot !o^f^nofo>;\ m o<fucation ti' furtfier tie tfie cfa.ssrooni tea<'lier more (doseiy to 
MSKd'S \. pre\ioij-K -tated imj:rant educators fia\e l)een tfie forerunners tn tyiii^ 
i.e< fmofo!;\ t<. tfie dm alion, fieallfi arni weffare ol (fie migrant cliihf Tfiev have 
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.il-'i iH'rn ttir (MrtT niin«'i - iii < -st ; i [) 1 1- li i nj-; iIk- li.t-h skill.- iti rraciitif^, niatli, early 
k'hiUlhnod and cr.tl lan^'u<i*(t' I'lr all ini^tan! ^'hildrrfi Tn tull\ ri)ni|)lctr the liH'hao- 
lo^^'iral CNi'lt'. .1 k-onuuittt'c nl -t.itr nimranl • ■( Ici lat i )r- , i hairt'd h\ New ^'ork's st<i1c 
diMTliir III I!) i|^r:ii) fdiual n Ml , i- [ trt n 1 1 \ in ihr niid-t ol lookirin at rnuTcn'orn 
[)Utt'r- 1.) t>f ii-rd 1(1 ilif '.'Lis.srimni a- an in-t rau't iMfi.d tool, a Irailiiiin i nst ni incn t 
. i n d .d ' . I- a n 1,1 [la^^i ■ 1 1 w ai I 1 1 )( )1 

li. l\)r >\A[f i>l Mhli;t^,ii; i:ii^a.ii;l <-da..iI,.i- K.iv.' h\ pLuin^ Ifiniin.il- iii thr 
ill >(i!- Irii MH'd U> I' ,c[it 1 1 \ \ t H ,il h Mi,d .1 [it it ud''- \s ii h h rar 1\ I [) ^t udtait.s cd ura 1 1 o MM I 
^•,ir.'«'i pinpoinl.- iIm»c ,-,ir-i-.T (mi uhuh the -tudmt i> hot Miitc^d both hv stu 

(irti! iiiltTc-l .ind -t'jdiTit .i[j!;lud'' IK idratiKin^; thrsr putmti.d < arrcr iusso^a 



lt|M[,. thr fi ,irr mMc I. 

iduit l-.h --..fl-hM 11..,: 



r-- til, it. tn,j \ I rii i/c hjtur« 



l-Ml. . It t. !1 



i[m- A.SK 1N .,t..tl {. r 
rl>,,Mn(-|it I.<-)-:"I U't Inn 
1 .i^MM.UK .■ D.llK 

! I'r n\ idc ,lj I > I .ill [)llt 



!!l . . I . u I in 1 11 ( h- i:,., K \r , ,,,, „^ 
; , V 1 , : » , .,. K . M, (r,,, ! , ,..,K,-,,i ,1. 

I )i I -I I . V I . ; 1 • I . . I f[ , II 1 i;.d - I , u; 1 \ im-. d< 

: :nin,,l- twr v. Iui.m- ,>;,d --til i-- v - , ,,lrn| 

! iii^; ..I 1 .,.]. ,,t .■<lu .>[ 1. n.d [ r ,u,-[,-r r d I m i,..- f. Mailing "1 

. .1 . I .. ." M.iliM^ -t Mud.-ia ill^ , >.m1 (.» ' !\n 

i,, [.. [.llLM, ■ 1).-Vr |. .HmI |Mn\M.',- ll>ti,afl(., IlKl 

.f.-~ ,,!.. 1 fii - V id. - )..-. .a 1.11,.,; [i..in I. d> I' d..t r ta r \ 
'. f 'i ■ idt- i;,. .| ( hi X ' I 1 \ ,iLld t (HI ,i<,l I In It I *■ 

, ._■ 1N.-M'j«- li.a.ni^ : .j.iI.Aa.x i d i.-I.- h... k 

1 . h, - 1- I -Mill.' W". ^ -\ i!h I SI jK ,nia ^t,il. 



d -d I- 



1 



I p .h 



\h: 



;r,tia , 
>ina 



1 W.irk. vMlh 

-,',,Mn ■; In 



■ < .1 la , . . . . - I .1' 1 

, . it t hn im! 11 1 1 "I . t !\ It H - I a hh I, I hcv , 
. idf- -uaniMi \ d.it.i . in ,1 tiiMiii hi \ liiKu tnr K 
't ra^i .m ! --.la. ,il i^:, 

■ . .h til- n tr^ t . . d.il. 



1 thi^ • rid .\^^[{TS fao 
h.isi ■ tM t he -late dirc^ t(ir- 



a 1 



\i.,nh.r ..t til Ir.it.-^ rna (>| ,„ n m< j : N u m I m ■ t fiifollrnrfit.- ' ]■ 

\ iih.^iir- t-n n.l hnii.t - NiJiiit..! vMth(ir.i*\,d^ ■ I Mitj,j*- vM t 1 1 d r , i \s a I - '7' Nuriir>rt 

■i! ! < a n u fM' 1' ifi- - ■.'ijhiluT il.i\- iMMMllcd 't Nnaihcr d.i\- pr»--rnl Xurnhri 

d,..-- ,,h-.nl ;, ,,,l«'r-^i,a<- iii-x.- XumlMT ail r in..M-> ' I :h 

^> rr. ,,,Mt; - v .,n~ ..u.-i, t.^ 1 I'h -^N.d. r \'l..>i.d. - A,.dl.u '</' i)v ilt.ll. <U,d 

I'uh.-, > .1^ ;i Naindif. .d.M iii,,illll.- 1' ..uinhf-r u i r 1 1 v(aiditinM> rt(H.it.-d 

hinnuna Mh.l. ^U.-n t-.- I v [ a m i. U L > ( i ■ ■ I , > ( v,u.ll,.aiiMl IHii D i . ■ /m 1 H rj 

DI : ; II ■: \If:i> In- (;.iM,irr ,/ IhM I M > |n> ■ K.d', i/^ 1!()»>, a" 11"^ 

\lu ^ i di- r..h . lu.. uha ,..n ; 1 - II'.* ' 1 : h> I'nih 'nral ' ■ /> ill! 1 1 1 'J 

1 r t.nr.i - ' , : ; ; . inlh., n/n . : , 1 | . Iv I . , ( \ ( - 1 V , ^...ld . - ■ 1 M i ■ 1 1 l-i S,M<dl 

r,na ^ >I h.', ! ; N i , , h. . ■ I ■ h m M I . , n , 1 I ( 1 <- n , , | < i t< I ■ 1 ' Nuilih.-i 
t o ,1 f :nni , , (,d- 1 t. . ^ : t .\ .inh< I t . - , i ! i n . , a , , t 1 1 , » I i s | , t n , , i u 1 ■ Jt I ■ 

\ M 1 . J- 1 I 1 . I . , I I - -a ,L I I a 1 . nn n. . I I f nl II , r .11 , |.,,a r d ' Jl. I'l a .1 I lUl , d-nl 

Mnd. .a- i. -M<d .' : .\u..d.. , .t audiia i.-i.d h^ i.-t .w.n,.- S<,i.,, nf ih.- t<-,st 
,,,nn. - ti d-^^ . U i 1 ' Kciu. \ ^ . a < . < ■ n 1 . a ) I ' I V > 1 /i • . . t , u a ■ . I d A > , , 1 . • V < ■ 1 1 , . ■ 1 1 ! ' I't - < , ' - ' 

( ..lll'.r ,1. , \. til. riM.-ln i T-s;, ,/ K.a.d I{n,,dai^; ' r ' Ar a hiiM-I U Arhl.-^rin. Ill 

! nsi ; \i- tin[,<,ht.iii l{. .uliD. I'.-r^t. ., ■ SKA A .■hmv. mh nt Ti-.s! , i /j ( Idwa 'I'r.st (.( 
Ka.-a Skill-. ( Cditn, 111,1 T(- t ,,t }i<i.M( SkilL-v > , > S.-^nim l la l drsLsol I'lc i a* a t h a'l < d 
I'mi'M-s,^, Child l)»-^n|i,jMnrfii AnaK^.i.-. /' <.f:i\ Vnla\s K(*|;crs (Mauaail Acfia-^r 

iiMMiI Ic.-i, I/I' \\\\\u){i\ i'ulurc \.'nrahidat \ . /f i (Inmaid Aptiludn 'iVsl Mattriy. aa 
Iowa r»v-t n| laliK a!it)[i,il Dc v« -h .piimti I , i/h Othrr ', h,t arul a/' Other I'.'rnii i '.' 1 ' 
Nainher in 1 1 r 1 1^; r , i u e- I'lie li.st n| idtailila-d jaocrarn ts[)»-. aic aj i llealt}i retaca 
t K in /i t'r es^ htx i| > r ' ha 1 nraa I ^.(a \are.s, \il ' ( 'a h u r al en m hnaai t in Reined la I read 
in^;, l-audi-sh a.s a '.cnnd huu;iiaj:e, -y." Lani;a.i):e (levrlnj)rneat . ' fij Voeatmnal edu 
latiMii. ■( Keme(hai rn a i hetna t H'- and './'i (Mhei il'm Nmnher in other [iroiirarn 
t s [le^ ' L!h I ,\iirnher o( -Iad«ait,-. in carh pruf^ram t s pe I'.'Vi Aeadeniit eharaeterist u'r, 
lor thr' tollo\Mn(; Keadin;; ahdity, < /e l'nniar> lariKnaK''. ' Alahts to cornnuini 
rate ni l'al|:ll^h l/' Si)eer)i di>.<a-def", a'' Hearanj: di.^orflrr, rtidfa'stand directions, 



lA'' Math L'orn[)Utat ion. ' /i ) ( 'oni[)().st t ion . w Sfu-ncr. 171 Social studu's, and 1 A' ) Math 
concept s 

This intorination is corni)il('(J on [)u' following' h-vcls provided the state identif"icii- 
tn>n tuirn[)er includes all t [lese Irvels if/i School plarit. School district, ic) County, 
"r/i Congressional district, ,ind ifi Statr 

/\ national sutnniar\ is compiled on thr same I reniicncies \\)r thr I' S I)r[)artment 
o( i';<lucation 

Iri a<idiIion to thr >.talistn.s r<-pt)rls mt'nlionrd ahoco. MSICI'S ^wn- a rrport semi 
in<int[d\ to thr statr (Jirrctors ot nn^.:rant education a volume and fjroficiency report 
on each (lata rntry sprcialist in [iis stair 

I'sin^; thr two :;t<itistics rrport.sjust doirihrd r.u h st atr <i i rrt t (h know> nn <iton 
linuin^ t)asi> iiow his scliools and f^i^ dat<i rntr\ .-[u-cial ists <ire prrCorrnin^ 

w M -X I \hr I I ( r. 11 r. r. [■ I I n < >!■ mSK f> ' 

i> -a.. .a,,c. 1 , > lo, , ,..,1 1 , wf.ut. lt.r\- can ^.1 ,OH....a p.w 

ait..-, 

r---i<l---- ..mJ .Mi,,.,.-, wur. intvi .,,Mil..i. .u. n,.li> iUumIi/.<-J hn^i^ 

v^hicU e-nahirs th.-m to hrtirr r^.rrt thr rwrd.-. of thr nu^T.ait .-hud 

■c)-It pro\ idr> an ori^;oin^ lorun, I(m prot)lrm id.-nt 1 ( ua 1 1, )n anJ .^..Kjth.n r><,-kio^ 
vWucn tjor> not ..n a i ompar ahir 1, w| rlsrw tirr r in <njr lu.t loii 

It hi-lp.v t.. makr <. la-althicr rn\ iiomnrnl for our nation ml^, i po,,uL.lKa, 

'«•' It \^^'\\» (u id.-nlll> f;<.trntlal tiralth rjjKJrmiCS 

( It h.dpv to ^n loot [1 )ul t lie ^,.p,v in migrant st liU. , . i ,. . .1 .,1 1, .■,,,! ■ 1, ... < 

a; ' It pi o[ii,;t» . t fit- id, a r,i a t,Llallt > rJut-atlon for inl^r anl.-, 



i.o, .... , ..-.I... Our .iif-ti.-.wi f ,>t .^u*..v-,-v' nil ,1 ^ 

"liul ^ >nir (o \ )u .^\strnl lor (l..ta ()\rr tlir past a a/ -n rVAVs Ine 1VISRIS ha;, 
1 <'rn studir<i and rniuLurd or its data u>r h\ ^^le following/ national hodies Ui ) The 
l)ri)artmrnt ot [{oaith. 'h' Tlir Census iiureau, ui The Department of ncult u re , 
The Dep.irt merit ol Defense*, Thr iiureau of Indian Affairs, if) The U S I)e- 
I)artrnent of Isdiication, an(i 7;) Chirf Statr Scliool OITicers; \h) Officr of Vocational 
and Hand icai)pr(l 

Another method 1.^ to con^jftarr the nuniher of records (educational medical and 
skills' madeti m Au^ni^st. l!)Sl to the lunnher of records mailed in Au^nist, The 
MSKTS mailed iL' l.aTll morr rrcord.s 1 eduL'at lonal , medical and skills! m Au^aist, 
IH.^'J This sliowv that niorr information is hem^' transnntt(Mi to henefit more mi- 
grant St udent."- 



MSK I S S A Kf'.( , r A U I 

I' I - oj.," "-e' I"'"- tfi.a >..<-ii(loii ol ,-^atrKVJ^>^ d.. .'t fMl^.ac- li.foi luall.ai l,<» mri, 

(ion.'(j Thr drM^n. rs -a conu.attee of iwelve states ;.rul thr MSKTS staffi 01 the Ml 
^rant :Mvi<frnt lirrord 'I raiisfi-t System F'oi m and iln- .Autt^rnated Mi^^rant Student 
Krcord Transler Sv^trtn were vrr> mimfful lu drsi^ii and (level(,p a total system 
tlial Would assuie [)riva.y ot data 1'he System, as K wa^ drsi^ned, luis met all 
>lan. lards a.-, rstahlisiird hs th» CS Srnatr Suhconuint t*-<'i' on Constitutional Ki^fits 
chairrd h> Sv-nator Sam Kr.Mn af N\ r tli Ca.olina 



» fH, mt-io .-. tl'a.«' a ..I ..Mr ol student in 1 ii.. l»Ma,.«, irarn nw, .ol 

,^clio d Tfi..' MSIfiS I\,,s thr ptjtrntial lo r.xpand to .nrvr anv piin of i.ll of tlii.s 
record translerra! rr> ju i rrmr n Ls 

/\lso lis potential for providirif. drtnihMl data to, :>.ti(rt)| ^/rr ri.airiri and {)rovuiin^ 
rnanajrenient (iata for statr and Jt-deral |M)vernniriits will Ik- limited only Ijy our 
ima^'inal lon.s Coo[)r rat ujn of thr- states, and availahiiity of oprrationai funds A 
functional System now exists- thr statrs arr makniK [jro^ress in utili/.in/; the 
Systrm, and I Ixdievr thr frdrral j.;ovri-n nu-nt ciinnot rrnrj^e on its cnrnnntrnent to 
Ihi.'^ most dr.srrvinK and di.'.aciviwitaurfl Kfoiii) of chil(ir(^n of this nation The sui)port 
of ('on>;rrss for thr contimiation of this \ ital «dfort is urjjentlv and sinrei'(dv solicit 
rd 

It is (juitr rvident that I am a fii rn l)eliever in technology and flow it can enhance 
tfie rducational welfarr of chihlrrn flowrvrr. pro[)er training' must he ^,nven to the 
[jnncipals and the cla.s.sroom teachers of thr school systems in our luition.s to 
aclurvr thr );rratrst l)rfirfit.s for all sludrnt.s It is nior;t important for ji thoroUf,di 
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iiiu-n)r(>in[)utcT> anrl othrr iMrni- nt 1 ii tn il ut: n ; 1 1^4, [ « 1 , in m I 1 nsouM -U|.;^;f>I to an\ 
Sftiool .iilrninist r;it<ir \\\a\ ohirrtiw-^ .tinl pr* .|rrt k ui - l>r niadc .iloni.; with ii -Ircni^ 
I'oMiMiitiiirnt l)('ti)ir r[iai;ir kin,; u|Min .i \cn:ijir to in-iirr it> -urrr^.^ for ihr ;i(linini> 
lMl,,r«> ttir rl.i»roo[ii tr.iifior- .itu! -ImlrtM- Tct h n< u.;.^ iii'nlhtT \sor.]- nin oiil\ 

l.r ,i- I'nmi .1,^ t hov,r w h., 11 il I -r.- !li,in\ InMir! ll- il! I lir U-r of I < I ; n o 1 . \ Ml \\\r 
, l.,»rou(n tor , 1 1 1 -.-i; n i.'i 1 1 ot 1 t if . M 1 1. , i Mon . 1 1 M m ' 1 m < • 

Ml i^iA(.wi Ml Mif>[.[iN 

.\h Ml KI'M^ Tliiirik \<>L1 wr \ niu^li Ml ( ti.ilrin.iii 

.,1 c'.uli *)! tin \% It Ilv•^^r.. Im .^n^^^<'MM,^ .Hit MMjUt.^t. riitlU' <iih1 

M,- rf.kln- t.. h<- vMth u> iiioMiiiiv; ^'<-ur l<'.-tlmon\ will .i 

l,,(i^, v\.i\ 111 hflpli.^ u- [tiiiM <mJi t^,i 1 in j.i < )V «•(! t « f . 1 1 v ' h 1 1 1 

- 1 \ 1 . 1.1 t I U' ^ 1 . . H . 1 v\ I ) K 1 1 (• t rv 1 \'i I \ >t I wM^ ! \ <>h( uit I (lu 
.l[;jM (H 1<» { ( . v>U I t * -^t 1 I I n M I \ 

I iiu,\ o iirt-d lui .llii. .1 ,,.l.,i 1 (.. i!.^ (..i«i.v 11 1 

...l^.l.l I ^^ 1 I 1 (i .X (• uv. I u J t . -Ill , - . .u .Ml J ^ ... ^ .Ui f.l IH. u 

.A: \\ ( ^^ I I I I ill..-.- Mv .11 .Ii;;- I, .J 'U, <ili^tpt ><• 

\> I I I . l:i ' 1, I ■ \ . .1 . \ l.-. i i 

1 v.uit (.< (1 <Mi1n tlu |,|., , . 1 >I , -.1 'I 

, . ^ ( IwM 1 -'t 1 ,it : t ip. . { Ml . [ I M 1 1 1 1 , ' 1. t < 

I s l,i,i 1,1.1 1,1,. I ., . 1 * .U Ml. . 1 I .. I 

Ail lil Air Im 

Ml MkDaMi T), ink .... ^1 ..1 1... . lu. I .1. 

lA^niori,- ,n, I m.ivin nl- .i v 'viplt Ih-n- M: i i<ikaii> .ui 

.uul l>r Kl.^luw .\iut K-iM'd ... I.' l>«- N 'it the .oii.^.utrr IS utl 

It/.rd .1 -tTVi.nt .md nm .i .n.i.^tr, I tnink tliat i,- ,-ninct liinj^ wr 
nt'cd to hf \N el 1 mu <i it u( • 

Hut I unillci like to ;>(klr-r.-.-^ ;i ,^f)<.lI^ .juotlun i<- Di l)<-^k .iiul 
iiuivhf t llr rr>t nt \ nu ouuld ti 1 1 1 tu ■ 1 1 1 on it if'xnu v\l,-[i. m> nvcI! It 
>frtn> like I)r I)i-rk \nu hiiiif^ U[j .i t\i lukt t u.-ti t m 1 .uo.-i (>[ ^■uiiflu-t 
m thr ulK.it' MM'.t i)i thr- I'Vdrr.il ( in\ tT'iuncnt }^ftnn^; involved in 
«.oIt\N;no [)r-o{).tr;it i.;n vshu fi in a x'nsc. i[n[)li('s riu-fiouliini d('Vo!.»[) 
ni«-nt ,in .iron ufihfi } , 1 ( -i h . i U \ ot U'O.-^t fi.i> l»<-rn [Mriu|^ntl\c 
n( tin- St..to^ .Old t}..' lo^ .d linol distl'iot^ 

Du nu i.i p<-tv-iit l.d dlfflCLdt \ (1 1,0.- ,.,.l...ln.[ 

...-^nk.tlOi. (d ([i,il \ [i..t I vv(ju!d think l> kind \ a o.i.^h 0()td]Lt^ 

Dt idionl, v.>u 1(0- llio i haiu r to J.ii II \ Jnt Mi I'adali! 

1 Aoul,] n.»t >inh end tlu.t the I' di t.d )..^ >.-Iu<' h< .o.^[>nnM 

kh (. , tk,- d. x , l<.(OiM m ..t thr ^ut). (niu oi I [i.-< p <tm.s In 

,1 > ii.it ( Iw.d Ml tnlno I.- fk^- niitui In^; f .., i<u.^ nu iu,. .d I . .i! 
,.,[,,,,1. ^^\..,:-.n> Utii n.^ [ ikhd.in^; . > i . o , 1 ,< I l< -n,- :n,d oilu, .o 
I an^t a. a)L«^ - m t 1 .,t( \n i a n i ■^ <i M' dono o.m t ki-x kaVc l.<'<- ti al 

Iv hut (hat t h.' A li, 1 V V It 1 1.11 to n.akt t (oa.Mkle m.id l lir \'\ dor.d 
pr\s«'iuo \s ailii kc to laodllatv tfn.s [iap,Joii mj; yint to (>laktl>ll 
what tho suhstanoo nl tlio prn^rjoos u.aild Ix' 

I appi-cnato t ho c haiu'o to okii il v t liat 1mf)(>t i.tni tliltoi ( m o 

Mr Kkdahi, Mr (diainiian, I \v(Uild just lollou op a [)it on tfiat 
You riiako tlio ooinpar-ison. Dr l)(H'k. siinilaf to piihlishtnj^ houses 
that niijd^' puhlisli t(^xti)ooks and \votkl)ooks and wliatnot tliat r'c- 
si)ond to ordt-r. from local xdiooi distriot> of States lor- vafious 
t ypes ot reading, or inst rait t lona] materials I suppose one eould 
make tli.it transfer' of a [)[)1 k a[)i i 1 1 v It seem,- like, het^ause of t lie 
eo>ts in\(d\('d and the procedure of ! or n i u k 1 1 l r i^; llu- proj^rams. it ts 
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^i)\niJ, lo Ix' vrrv (liU'irult . unlf;s.s tiiei'c is >()mi''r()[is(.)rl luni oi^wfiat- 
fiot of (h(* State' and loral Irv^'ls. to a^rrt' oa the typ(* of course* . 
wor-k, (.'urriLailuni. and so (orah 

Mavlx- that should hr niorr oj a cliallrn^o and a r]' ( >p{)ort u n 1 1 y 
I lian ol 'a prohln'n 

Mr ludahl l)r Kishi^r allud^-d lo ihr 
tact t^iat the prodiKlion of tho>o J^)ds ol proyrani> arc ino[-o like 
the [)ro(luct lull of a [ao\ ir tlian liko t }u' [)roduclion of a textbook, 
and I (hnik lio i> ({{iWi- r i^ht Thial i> \\\)\ I iVclu'v o' t f lal von.sora Kjni 
ar r-an^rn,irii(> - )fffi "t [ m r\[)fiti>r M t.hc p<-of)lo in >c\\ni}\^ corn 

[)inrii piwduawn and niaikotin^ cXpcrtiM- the, ()iil)h>hf[-> 

.ind \\\\\\ apf>M>pi late : u\r> lo In- \^wik(d oirt and [jLivcd vvlllt otiicr 
I n t ' [ a [ K ' I > " t a t I) n >i ' [ t I u 1 1 1 a . ^ r 1 1 

So a 1,. o '\ iialloiiK< hia llfili.k . .... t , _v o.^, i«. K Ml M u. ..vl.M'i 
t( ch(t.>L.^\ lo wXi-Wi- \).\\^ iM't lit ,(a< fott doiu- 1,1 tMc >c}..)(a."> and 
Mliat ([)('>(■ kuijs of fliuit- <-nalj|f u> ti- I -arn [io^s t(, (io that m 

cUtn ; 'TIk pi.^pr-, r>.lf hi \ iV \^ tw, 1'", dcr'al . - 1 1 . t • l.-^ (*> il.ii 

1 ur t- I f.f Sc- ."t 1(^1 1,- [>. h-.w I. hi. ^ t,> .lo I, .Old to mt-i-t the ^ [i.dh ii^v.^ 

a 1 . 1 1 ■ I M < *p I . , a I • v\ , . . ^ 

M, iMvOAMi Ml I, .i \ . I I ill ... a, i..a]>-.>,,., 

,., .u . nijiri-i, ih.il i,,aM lo a. -y ttn a '[ l.oic,! (U da. Kcdrfal 
f u , I [m , 1 i.i^i a od« t t i.a ^ I 'O .:^0;;,;f - t X J init 1 .iia not ,-^a v Ui,;^ 

\ I I ] > a 1 1 u I d J 1 [ } r ^ n ( ■ t [ 1 . . [ . I > X < h 

I)..o- .in\ o.hi^i iiit niho, I i.^a ; . . ■ . J i. d.-a 

ottita .ora> ihal rum* t-. ini .d .t- uo ^ jfij t[a> [>.,;a'i dov a'* 
M> Makan>>on" % 

Nls IIakans.s(/.n da.aik \ 

I thaik that- i)n il'^.^iuM- -s ^t.a, o.. .ii.-^ aoa l^i i . k, r ^a .a t-a ua a.-. 
,u-r vor\' trur Thta r is a ar t'^^t of v xpoaso "ni t lie (la\adopnient 

of ^oft\var-o I ^ aa tcfl >ou tliat fir->tharul 

I m-t a httlr ctauri at-d wlioa I licar about hu^ majot t-ltoit.-^ ol 
iLc >ort that \nu cOf talkin^^ ajjou-t I tlon t knoxs .tfio an.-^Wer I 
kn()NV th.it tfitae is tho raa-d lor hir^c ex ptauJ it u rt\^ of lujids ajid 
ihfir 1> a ort-d h.r to^lilv .skllUai [n'oplc coinMif^ to^rthrr Y I )^et 
,(Muf. nt-(l \\hrti 1 ilard^ ..hout tfa- kind of effoi t tfiat vv. kiv< as a 
>(andaid utruahan utaih 1 think i> an ont^rovvtli (d vvdiat you 
aio a>kn.^; It tli.a koid of .a. cftoi I L, pot to^othrr v\ do >ou 
a\(ad that'' Ih'vs a.aiiv >d too:.- v^afi 'o.. fuial'/ Wnw lo voa as'iad 
\r^..\n- VM t n \- u ho\- Ihl- doi.a [w oat- ar*'a, aad l^ it ^aaa^ to hy 
.,d..,,Ifd 1 >i 1( aaat no. ..u t hta ( .or 't o.-niix't itoi ' n cahca aic.is'' 
I ^c■| .1 at 1 a- . .,.1 u t I M( a w h<-o l no.o t liut I doa t i ta a k v\ < k a(;vv 
t ao u, . h a » An { 1 la t \ « I 

1 doi I I ik« to ( t o an J I o I . >. . a I I I ,.1. < .. 

APi iM^aAMi 1 .ipp' ' * v"ui .1 o. , i out 

I ,sav\ aanin \ir ( han nuai i( l-ao rot (ad la l> \. ^ ■ .(..dviof., 
I <s htvi/1 nod tlio roar-t itquaa t i ' aa . i ' t ' [>u k tlit up air. »-h(^ you 
uouUl hka to \(a-h:di/,o y^u^' ^u^poa^sr- 

Dr Dkck" I snnplv would aja»in Tinrtt?^ Ui'i ' 'h. ina)<'J-''tant tdc 
fiiant ho!'<\ a> , I ><>(^ it. is t lu' in\'olv"<an(ait of local sc[u')t)l systems 
and the pr(rple»in tliose .s\st(ans N) [)rotect a^a uist _ st aiulardli'fat ion 
My .ir^ainuaa i> l).ise(i on my exper-ieace tliat, m tr->an^' to C()ml)ine 
to'pr-ovide a do/cn scliools systtaas with a pahhshmj..^ C(>.mpanv, vvr 
loaad th.af th^a'e i> w ide \ariety 'Idiere arc vva\vs to. I- t hi^ik.- ovta"- 
come those cj'fort.s tli.a I tlank we must learn flow to do So wiale 




wo ai'e moving tlif(H]<^h soiuo rrc)nti(Ts witli the ust* of tlu' -nia- 
chiiuvs, I think tlu^^ic' ate* IVonticrs wo tu^ecl'tc) u\o\'v throu^ri^ not. tp 
establish national (*utriciila--I ai)s^lutc^l y iiiiroo with your concern 
t here- l)n,t I hohcvc that tliat can he overcome in arran^a'ments o("> 
the sort that I h^a\'e suL^^^estcvi 

'•Mr. Mn.[,i':i{ Mr. l^'dalih I uould hke to make one comment. 1 
alhided to in my t(\-;tnnon\' that tiie jiirect(jrs of mi^n-ant .ecfiication 
<level()[)e(i skills m reading, math. (Niily childhood, afui oral lan- 
K^iaj^e. not as a curi ic,ulum. hut as a r()a(],ma[) where anv othc^r ma- 
terials could he cross'-ri^fer-enced to that. Forly-ei^Ht Stat(fiJ did that 
hack in and toda>' they are' civvelopin^^ the w)urseware and 

software alon^ those lines • - ■ ♦ 

vSo I don't tlunk that wc are approaching^ a natKjnal curriculum, 
l)y unv sense of the imagination We would all hv against tJiat. 

Mr I^'iSMK}-: I hope nothing 1 .^ucl ly^jicated any support (ov a cen- 
tral Tederal software fjfibl islu nt; hou.^e that is ^o\u^ to put out tho 
i iU'ru-uhjMi I u- .Arneqca.^^SHl huij,: was fui ther trom my thou^^hts, 
l^ul (hal leaves enormous roles that I hoped to have su^^K^'^^ted in 
doif^j: the research nece>sar\ for ansone in t he * pri \at i' or- public 
seetor to produce s<jj'tv\are So tliere is that research end. 

Al.so. i[ie[-e are u lot ofOilier fU'Cessar'y lunctions, it would seem 
to me. to he [)uhlit' There is* t Ik; ^'\-aluat ion an^ follow-or^ what is 
t.:oo(l. .^n(l I [ioi-(4uu1t tf;st iriLi, ot ^^'hat indciHl wor'ks, and re[)ortin{^^ 
that 'in an nnf)ai-iKil' wa\' unrefuted to a financial' interest, TherL^ is 
tbf* (raim'ni^ o| -m'anpf^uer- th:it can u^e this, 'which has been al- 
ludi'd t la i"i_',e 1 \ leacliers 

■"^)ne can even l;o turiher and suf)f)or-t soi'twafi- [production by put- 
fini: the. sourcrs' in t lie hands of school districis whicli are free t(; 
Uo where thfU (leei.^iori.^ leaVc them. i>ut \slnch mdeed will serA'e to 
nuT'iM^e the output. Ther*- is a verv lar^e Federal role, it seems to 
[Of. ,i!tii.iu::h rule out a l''ederal cu rricu 1 um fi 1 1 n^' pi'o- 

fa n 1 ^ 
Mr l-U'ihMli Thafik vna wa■^ mrieii (n all o| \-nu for' I liose o[)ser- 

\-;?!lon.- 

I ha n Ix Villi Mr- ( 'li ai r a la [i 
.Mr H!-\..(a Mr Ki!(ief 

.Mr Km i^i y 1 he l)rief. Mr ( 'hananaa 

I 'vvniiiil !ikf to ihank ihf' \^!t^es^e'- .A^ a loianer' Iea(;lier. 1 re^l)|^^- 
n-a^f th.i! "(i 0^ a-f iof.i h^a.- to [)(■* (j\[iafnic since \\ e li\e ui <i (|\'nanuc 
-oeiftv a[al v.^- Iia\e In apd.itf mu' technolo^^v to assist t lie teac'hi'i- 
That (luc-n t liMMt riTlt' .if t [le t earllen ' 1 1 eufiance^ tlie f-ole of 

t fie tearii.a- 

A- 'I lan;ai.a;;e tc:uh.a-, 1 .'an feeall ^ < a im [u'oul: h the transition 
v^hcfi laiiLiuai^e 'a t ■ ri ■ ' f tt ■ a u: lantled ^nd hu:l! Theri^ v^as ,^ome 

I oncei n at tii.it la^ic that lal) ^ nui^lit limit' the role of tjie teacher. 
Hut I fC^nd t[i:it It r»'al[v er^fiaoffd m^^ role as a teaclier and 
hel()ed m laipartiuL' kftowlrdue tu uw -tudents So I tlunk in a civ- 
fiarme ^.^o[T^^^t' M:i\o fo [aake ^aro tl]..; edueation r'fauairT,-- d\nam- 

1 riaai k V' i\\ tor' xoiw t ^--t ]?]]• *ri \ 
.Mr Ki-\..oi Mr' ^^■tra 
.Mr } 'f- J I I li. oT. \, -ii 



JJjusl ha\'(* one. arm I would like to cxploi-c with I)f I^'islicr, il I 
cuukl, aiul tliat is' to niaylx* noodle a little hit ahout tlio af)f)r()i)r iat(^ 
Ft'derai role, suhstantiai or insul)stant ial. how(^vt'f it woiiUI h(\ 

It is my iiii[)ressiori that it is a hu^^c and powerful chan^^o in 
technology lliat has orcanrfd a|id it hns oNcrwhehned the educa- 
tional est^ahlishrnent . in riTect. and the t'stal)!ishnient has I'esisted 
it, hasirallw That ha> heen the hisloi-y of (H)fnpanies and institu- 
tions that have tr-U'd tn he m the lor-efront of" this, lik(^ Control 
Data with its PLATl^ -\stern. and tht* Fed(»rai (Joveriinient -did 
fund tlu'^t. alonj^' v.ith iho I ' rn\-er-s]t >■ of Illinois and others/Ther'e 
have heen thousand^^ o( iiour-s of nist r'uet ion a\'ailahie in that 
medium. Ilowe\or-. tt ha.s l^een tiar'd ioi" thein to uet c^ontraets, 
frankly, and [)eo})l(' resisicd^ 

It IS also traie.. I ihial-.. that \s-e will ho selling I to "J million home 
L-()hi[)Uter's noxt \ear ui thc/l'mtod .States Peo[)l(' \vi\\ \)r makini; 
milhons of dollar's m the I'nited Statc^^s with individuals writing 
pr-o<j:r-ams for- L:am.(\>,^ :t:ui so on The\' can fewratc^ things and (io it 
thuis waw thioiu'.l'i tiinis and l.iHll {iilTi^r'ont nu^fiia Th(^v c^an copv- 
rau^it that ;m(l tiu-n ^oll it, Thefe ^s a Ini^e mar'ket ther't^.'' 

Wfiat IS ific nocd hw this I'^'der'al monew if pe()[)ie ran sit ar'ourui 
then- honie^ and \^r'ito [)r'otJ: ra ms'* i)o\hey*need a c\'c'lotr"On'' 
'Sarnuelson mado a couf)!!' million dollat^s .wr'itm^^ a h^isic eeonornic^s 
tt*xtlH)ok ^^a^ fio r'<'al nci'd lor' I'cder'al funding lor" that, or" 

tor wT'itmi? pi ()L:'aiM^^ that [)0()[)le can sell and uso We want to keep 
It tlrxilile 

Take youi ('\am[)!e. just, lo ("onclude and m\"e \"ou i\ chance, 

on hi)\\ pe^i)\}]r ^h^Mild he told t fit/y made a dumh mistake, it mi^^t 
dofK>[ui' on ilii' CdiMoxt and the t^[)o of thui^ the>" ar"e studyinj^c 
I'hat 1.^ knid an [\r\ and, t [iri"ofoi"r , a lot < )(' d i ffe^"en t things ou^ht 
ho trf*<'d. .aid -omo will sell and some \\"()n'l d'hat will emer"^L(e 
nut of thr Cffi.-Ml \<'a>t that \\\\\ ocf!^' fhr fVdrr-ai ^ lo\"er"n merit 
can -^prnd .i ui monrv, hiii it i- - tn cnni r"dnit<.' to the 

\oa.^t pa r-t I .J; : f I \"' It w \\\ ()("cui" \\\\ her \^ ■ -prn(J tlic money or 
not ^I'iiaf 1- 'Ah.iI'I ^^(ll]M Uj^c vou n- ■ Mr'c^- 

M 1" i.^i 0 f I think I h( ■ (K'na m i>n ■ i ( 'lo[)i ol: c< >t t ai^o m 

du:>t r"> ' ^ 'Mi i un or soft a rr i^ a r"c. c ■ . - in a 1 I'osnu rco I dr)n 't 
\^'ant I" pla'. li dn\s ii I thmk'tlio taci tdai ojn' can-cntor" and' [)r"o- 
duco -^niall [C M^.:raiii^ and a Iftllr ad m I he hack "t ma,i:;a/inr>. 

> :,i:'d 1 \«. ttl ^ond tin [iroi^rafn, thai is ^;r"o^-ir 

It I- f oi C'Oj;: fo prodn^'c oxcohmt od ih'al lonal maIor-ial It has 
not dof^c !M(|a\, arid 1 ha^o tito<i tlir to^tunofu to \()U I i[nnk 
\oii iiL'h' :o lool-. at ifiat \'ou ^^ilMmd that \ou can ^oll thini:^ 
il arf«^->ri lahlo. [)Ljt wiinh aro otticr ifiati oduralional Thcr't' i> 
Mm noot 1 r-\ i 'oM 1 1 ifi^'t ion of i [)■ i^i ■ ha r'act o ra>I lo-. \\\ ->o.( t \s'a r"e * 

ha\o .1 [)iiL^M'/ ifilor-f-i a; t fio < 'd 'a! h in a I \aliJo ot tho »t I ^^■a 
and 1 ' ! 1 ht ■ o( i a ro! lona ! \ a h lo ( )! t Ik ^ -^t t w a ro \s h cli r^n 't ve r"\ 
uO'mJ. and \^h;>'h. in,i\ not nio\r - a I'i'ic i c ti t ! \ tor tlio pra^atc ^ocI(»r to 
[)r( i\ ido ii " ^ ' i 

I havf -ijL:i:o^-t o, 1, I tlimk ilun v^o puhl^fK ^ook to pr-o 
\ ido fhi,'i! iniJa-tr\ .>t [jM\ato l' ri t ocpra--) ■ \sith \^h.it thm^fiocd to flo 
u [la t lh*'\ ('a [.; do hr->t J J^ \ noo(j to k f i ■ 'W [ooro at )ou t t lio [)r i nci 
iaIo^ of \«. ho! 'Aor-k.-^ I MUfik ihr toi't that tu'oftal i n t ( ■ r\ oji t ion. 
rni::hr diffor i It •[>( or 1 1 [ < a'l -iilij-'ot n;at;f'r ati a-Iuto - )[,)^r r\'a I'lon, 

VMI h In' 1 ■ I .-Cr.^. f l-a n:..l r h.vrt'^<vO . ki m., ,r .'mp i pi i. - a rd :iiu\ 



mow (»xlcnsiv(v It has Urhe fol lowed up. DD thcv renuiinber 2 years 
fronl now bell(»r froiji usin^ this inet hod 2 yaws a^o or that 
nielh^d a^o? This ha.^ to be done over a wide variety of" subject 
aiatlers and a wide vari(»ty ol" different kinds of help which assists 
them. 

It is LUihkely (hat a private enter[)rise will invest in that, b(^ 
CtUJse piMVate entei^[)rase snnply is not goin^^ io captiire foi'' h self the 
pal->hc vabie in^ having that uifoi'rnation t^a^neraHy aVaihihle to 
those- will) wish k^ tlie {)r'i\ate seeto/.to ^^o ahead an(j do computer- 
,enter^)risin^^ " m •* 

Mr, HiA(i(;i ^V'oiild the ^^'^t leman Vi^'hl at tins point'?, " » 

Mr. VKTtli. S'es 

Mr BiAc.c.i 'I have listeiuHl to Hi', Kisher- and all the witnesses. 
Mr FisHKK Not Doctor, it is just Me. Fisher' 
Mr. MiA(;(;1 Well, we are r-elie\'ed of tliat hurxien.,^ 
Mr I'K'rKi. He js a* lawyer', and the\' chan^^ed t hn t title to doctor 
yeai's a.L^o. 

M r FisHKii In niv dav, 

Mr MiA<i(.i I share the eoncc^rns of Mr Petri, not so mucli for 
the e,\|)endit u r-e ot the money- and I understand the concern ex- 
[)r-essed l)\"the witnesses. Mr' Fisher' said you weren't talkin^^ ahoiU 
a eentral \\arehous(' \oi eoui'sewore. What is wron^^ with the eon- 
C(*|)t of eslahlisliin^^ a l)asie sei^Miient ol' eour'sewari* that is, univer- 
sally a[)[)l ical)l(» n.i dealing AVith r'e^^ional \'arahnces'.* Isn't it "coycen'- 
ahle. \\\{\] ,r-elalion to \o(\v tutorial se^ine^it. that \'ou could d(welo[) 
that part of ycuu' pioKram so that it has u^nivei'sal application, or at 
least r'ei^ior;td' a[)[)licat ion'.' We are^not K^^iri^ to tailor this thin^^ 
down to t he l^i n ite 

Mr. Flsmkk ^'ou are coia'ect 1 sfilj think there is a rathei" hii^^ 
researL'h job m dev'elnpi t liose [)r'niciples. 

Ml- HiA(;(a OK Lets f)ur-sue it a little bit fui'ther- fristead of 
talkiin: about priv ate rntrr-f)i-i>e not beini; t hei'e and total (iovyra.i- 
uuuij. what 1- wrnnt^ v^itli the I'lotion of liav'ifii; the* (loveraiment 
i-s.^uini: a L;.rant tn -ornc uni\rr-U\- or <orne i-ef)iitab!e urouf) to de- 
\elo[) a [node]'* ' ' 

Ml' Fisiu^K I thinly that i.^ ('\;u'tl\ wliat sfiouLd l)e clone I don't 
rneaa the Fccjoral ( io\('i'rHn<'nt ^houlti nav'c its o\^■n f)aid [)ersonn(d 
to do tht.- re.^(;areh Tliat i.^n't the [)attern tt^'Hcr'a 1 1 \' em[)lo>-ecl lor' 
tht,' bt'.^t 1)1 Fcdcr'a! r"e-><.'ar"cfT In lad, some jt'.vccllerit r(>search ol ex- 
.iell\ llii.^ .^oi'i a.^ indct'd l^omi^ on l)\ the Ni^itional SeMcnce F<uin- W 
dalioM, rf \a ft; ii oii ii> ^cirnTo ediieation d i rt Tt or'a t \'fliieh has 
b»'en rhnnnaU'd \'\\\\\ ni 1 1 lion (]( )1 1 a r'^ a year r^ i^orje ' ^* , 

Mr B[A(i<,[ Sivut' :ir-c re.:ll\ 1 1 ( )!* t : i i n iibout niordi fUtt e VuTifls 
Mi rnu!U'\ . ' 

.Mr l'Y^m-:i^ .\o. ^i-r 

'l)r I)i-:eii^ Y(»u I'ould al^o oi.'ikr i^ront.^, ol eoiu'^e, tn ron.-^orl la 
That r^ the tlu"U-<t ol u [i;U I am trAini^ t < KreCom n^ood 
Mr. IHA(iC.l I under^lond t^KiI 
Mt7 Tet ri 

m/ Fktk! Tha'nk vou ' % 

.\hi\be jii^t (o e'ofu-ludo, 1 \^ d i fol|o-A u[) i\ liltle l)it on the rhair- 
man -(piost ions. ' oo ^'ou ^a\ thiit tfier^; ar'e' a lot ol i^ames and 
other Lhin^^^ that [)co[)lo aro doiriK in the ^^a^ of i-omputer [)ro- 
^r.inojii^f i>i dr\ {'lopint; ^oftuor'c and that t[yr"e ih a hiLl m;ir-kot lor 



it, but, in addition to that, that wv haye, for public policy reasons, 
some that may not soli as wl^II but that^wo ou^^fit to doyolop. Ther*e- 
fore, it is a good idoa to subsidize those through giving grants to 
the .National -Science P'oundation or other means to make sure that 
they, are developed, the way we have the Army developing teaching 
i'ilms, Ibr example, but not subsidizing Walt Disney in ''Fantasi^a.*' 
They are both uselul and they are both going to happen, but the 
teaching 111ms will not^Occur as fast if {hiiiv is not Federal money; 
' is that the point'.^ ^, 

Mr. FisMKU. Yes, 1 think thni is correct — or some public I'unds, 
and I don't see iiny other good iiource. 

The qualitjjcof teaching, how you use this niachlne tor -education, 
we don't know- much about that. We talked' abolit how thp technob 
ogy is moving so fast that it is tjuickly becoming obsolete. In early 
June, the University of Delaware, a leader " in- computer-assisted 
education, had a conference on research issues withicomputer edu- 
cators. I came away front that conference and talking to* many of 
the people who delivered Uie })apers there with the sense that Wv 
are soon going to have ai^mathine whieh will do everything. You 
name it. It is going to talk to you. You are going to talk back - You 
are going to touch it. It is going to have tremcMulous memory. It is 
going to have tremendous power of education. That is going to 
come. 1 don't know when, maybe in 10 or la years. , 

,BtH what 1 will tell you is that il' we'start now a major efi'ort to 
use that rnachiru\ we will tiot b(» ready to use* it at maximum 
[)pwer for education at the titne the- machine is going to be availa- 
t)le. What IS (.lri\'ing tlu* machjne in this country is not educational 
[)Urf)()ses. We ruling along. We are seeing how wc> cari use this 
machintv 

Mr. Fkthi It IS like the printing f)ress when it was developed. 
I^ofessors. though, still rt*ad^o the class the way tlu\v did before 
the printing [an»ss and l^ooks wei'e (ievelof)ed 

Mr F'lSUKR Hut tht^' ti-oubadour technologv is still going on at 
the collrgr al whieli 1 leach. >'()U aro correct. 

Ml" I^<:ti(1 In the same ai'ea. though, books ain* written for kicjs 
in all levels of (^iucation, and I, think most of th(>ni ai'oWione by 
teachers of h\ oilier' i)e()ple, and t h(\v make a buck doing it or- tht^v 
■ ar-e interested in (l()ini{ it, and the>- do it for' thew contribution to 
humanity Tlie ( lo\-er'nment -doesn't have to subsidize it. Well, 
mavf)e we do, 1 st'i[)iK)s(\ and is nice, f)erliaf)S, to^ subsidize it, but 1 
don't third\ this is reallv central to that whole [)r-ocess of having 
printed teacliing material a^'allable. 

Sa>- thi.-. machirie is ck^-eloped and a fellow e^an sit around or a 
couple i)e(){>le can *-it around and de\'el(jp pr'Ograms. 1 irgree that 
there i> iantastic machine out ther-e W^' is it that the Federah 
( ("'i-n men t \> essent lal in someliou deVigJotn ng f)r-ograming lor- 
this" 

Mr FisUKU 'The panelists ai'cvan.xioiis to answer- % 
M> I 1ak..n\ss()N. I agree wrfli vou that there has to be the i'n^^o 
enterprise system' lint I think -that what Mr Fisher is talking 
about IS something shghtly djflerent In producing b{)()ks, 1 agree, 
the books themselves [perhaps 'A-h(;ul(i h(^ writt(*n by individuals for 
all the reaso/is tjiat voU ha\'e given out. lf(U\'ever, v\'hat- we are 
tacinv now is up haH alv.ut UMi tn .VH) vears to\'i(lapt t**) th(- intr-Ov. 
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duct ion ni the print ifi^ prtvss, Vvi)\)U^ learned tt) road slowly and 
t.lu'V l(\if"ned to use this incdiir'Tn a well-urganizrd, slow and rea- 
soned fashion. Wo no lon^^a^r livv in those times. We have co«v 
pr(\ssed those 100 y.ear,s into only a lew years. , 

1 think lhat wKat Mr. Fisher is-;bitluK\K about with the'pederal 
( Jovornmenl 's voh^ is to help us to Ivfh'u ho\v».to use this technology, 
how to cri^ate tiualit> pr-ogi-anis. It is interact ive. If is not lilce'a 
'l)(.)ok. It IS id<e a iilni It is not a hbnstrip. It is not television. It 
IS nothing that wo have-used he(or(>! It is a^new intellectual skill 
thatxiias potential to o[)en uj) humaif thinking in a way thai it has 
ne\or hoeii l)eloriv It is the only intellectual tool/that we hav^.' de- 
ms(h1 since t lu» heginning oi' the industrial rcwolution. It is to man's 
niind what a cr-^wie'or a lt'V(»r \<> to our nuiscles. We don't under- 
st.and it It IS totally new ^ " ^ 

H wr are going to elTeCtivi»ly use it, il' we are going to be^in to 
use Ms potential, il' wo are going to give its power to people, then 
we need to understand more about how [)eople think and how we 
can r-elalo that tool lo capture and to cultivate the human creativ- 
il vand how v\t' can allow [)iM)[)le to ex[)loit it to its fullest. We don't 
iitHierstand that That is what wo need to understand lor us to [)ro- 
(hice I ho soft ware 

1 agreo wiiolehoartedly that the software itself should be pro- 
(kiced by fn-t- ^'nter[)rlse 1 thihk that is the role of free enterprise, 
I ;iui in It 'fhat IS why I am there. Hut I do believe that" we need 
hol[) 1 can t atford to sf)onsor all oi' iho r(\so.arch that is needed to 
undeistand • how tliese' children ar-e relating to this instrument, 
1'hat is wh(M-e wo need the help. 

Dr 1)k<'K 1 just want to reemphasi/.e that, if I might, sir, lhat 'it 
1^ ii(>w, It IS dilTrront. and wo have to learn how to us(^ it. But I 
thuik we [lave to lake advantage of tfie indigenous understandings 
in the sciioofs ui i ho (levoh)pinent of this so that we get quality. I 
think lliai is i[io kev The (juality will come not just out of \he 
Tnarkol .ivailahility. init our of^efforts that are based in research, 

Mr Pterin 1 havo ju.^t^ one \Try last t-iuestion. 

('oru'ofj»'(l It i,s iirWNind it is difiorent and we have tt) le,arn how 
to u>r It. vsould II ho host to oi)erate through, m your opinion, the 
Kdu^'.iliun Do'f )art inont or .some sort of lino of the Federal hureauc- 
rac\ or\ instead, throuuh [)rivate' and f)uhlic oi" essentiailv elee- 
mosvnarv trmndation- in givmg grants, rather than at l(Mn[)tijig to 
^^-i'^e lot.s o[ [)oop|o silting in officos shuffling papers [)ack and forth 
allonipliru: to L:i-af)plr with this new machine'.' ^ 

Mv FisnKK 1 .tm not critical of'tiie form m which the rosc/arch of 
the .National Siimco Foundat?on takos [)iace I think it is a go6d 
nKulel. 1 thmk it [la.s neon (d'fective. 1 think wo havo learned a lot 
about [low to u.-o our [)uI)Iil' r-esourL'es for research without tainting 
r(>-uh.-. Willi ou^agUiL; llied'cst minds of ihc eountry wherever thev 
arc localofi I ihmk tlio PVdoral ( T(»\Tniment knows h(Ji\v^) dt) that 
il 1- ju.-t rliat tlie\- lUM'd to f)ut this item on that agenda. I think 
the' ^ommiiior ought to a.sk thr National Science Foundalion and 
a.^k 1 fio 1 )-ri)art moril ol Fducatioji what thry thinks of this re[)Oft 
that \ou li.iM' rocoi\(ul thi.s nua-mng You ought' to ask them to 
coirio [)ack fairls soon to loll you \vhat they are, doing about the 
ipjo.stfon.^ rai.^'^d sd \ vou can proorMul to formulate, with wliat- 
•'V'T- ii'-lp \wo v^.^nt to 1^:»\<'. in further iirarirV]:^. vour M^oada for 



some action. Thcfc have l)(M»n an awful lot of i o4)orts about the sub- 
ject. 

Mr. BiACiGi. I thank the witnesses very much lor their valuable 
testimony. The points ^i^^ivt^ been clearly made. Development is 
^''oin^'- to be, I think, \oi\^ and fully implemented. At the outset, 
there will be some cost; but in the end, I think, free enterprise will 
take oyer. , - - 

Thanj< you very much. 

The Ibrmal part of the" meetin^^ will terminate, but we have a 
numj3er ol' demonstrations he!*e and the n)t»-mbe!*s are invited to 
leave 'the rostrum and go to the various instruments in this order: 
Apple Computer, Rita Kohari, No. 1, Texas Insti'uments, Herb 
Riittledge, No. 2, No. H, Control Data Corp., Denis.. Eichhorn and 
^Janie' *p]ric•kso^;l: No'. 4, U.S. Army Signal Center, Dr. Ketner; and 
the American Mearl Association, David Hon. 

The meeting is adjourned. < ' 

[Whereupon, at 1.1:10 a.m., the subcommittee was adjourned.] ^ 
I Material submitted for inclusion in the record follows:] 

Pkki'ahkd Si a i'kmknt (vj. Kv ta Kohaiu. K|':(;i()N ai. Kdcca tion Spkcialisi', Ai'pi.k 
Over oni' n\^n)ii [).<'fy|^Bfmiputt'rs art' at^ work t(Hla>' arui [he number is expect- 



f<\ to LrH'ira.'iiTpuj'lolci t>y^|f-'>> Micr(X'(}niputtTs \\i\vv t fariHfornicd the connection bo- 
twct'H people and eoniputers creating' a product i vf. niteract i ve one-on-o-ne partnor_ 
ship V * 

The personal enmputrr delivers power wiiero and wlu'ii it is needed -only it is a 
dilferent type ot [)()wt'r tlijh' kind that [)rovides (pjick access to vast amounts of in- 
forniation. instant data processing, and iTitelh^^ent .solutions to a wide ran^^e of»prob- 

Personal coni[Hiters, previously thou^^tit oi as exf)ensive'^'^?a^ets. are c^ian^in^ for- 
'ever the vva>' wt« work. It'arn. and coninuinicate. 

Then, what will be t^ie demand for computers m the educational industry'' First, 
consider tlie nuinher of students m American who own pocket calculators In this 
decade we will see I'alculators and cofnputens^vhan^inK the nature of I he education- 
al system m numerous ways • \ y'^ 

'I'he personal computer is becomii^Jr. f^Of'O f]y reeted toward the educat lonal process 
an<l will he more attractive to prospeciive bj-iyers I\'op!e who can aflord a personal 
computer for their home must be able to justify tlie cost; tlierefore. one function to 
\)r considered is itsMoacliin^; capal)ihty and value, to the cluldren in tlie bonu' This 
atT()r^abilit>- of [)rrsonal computers for tlie home as well as small businesses will in- 
crease the mimhors a\'ailabl»' arui will lead to major cban^^es in t [le educational 
process Itself 

'Hie development of portable c'ompulers will cui\m^ al)ouf as a necessity of provid- 
ing s(n(ie«^>> and teaelicrs with more advanced learniiiK tool.*; Once the technoloj^y 
lias ad\NUU'iM to allovs for mass production of tfie compact units, then manu^JactUr- 
ers will be able (o offer the umts at a reduced eost to tlie consumer 

Tlus chan^^' ifi th(* iiulustry will allow the U'cbnolo^'v to become widespread and 
mure ■ readi ly accessible to [)e(i[)le of all economic riasses Computers are rapidly be- 
comin^^ a prirf. our hfestyle aiad are not Koui^^ away Kducators will fln(i it neces- 
'sarv t(i face tins fact and decide how. to rneet .the challenK'' that lies aliead Con'iput- 
er htoracy for e\erV()ne " ^ 

With this m rnind. how do educators f)e^nn to use this [xiwerful too!'' The flexibil- 
ity><)( purposes 'and a|)[)l icat ions is hunt less 'A v;l i lahi hi >' of proKrarn.s^iuist become 
extensive enoUKh to fiantile rtil needr> for whicli computers are desi^m/d to serve At 
the erui of r.»>I. more educational prtj^^rarns liad been v/ritten lor tht/Ap[)!e ("omput- 
er-'tliitu any tHher eompviter on the market 

(>)mj)uters whicli teacli and are so called "smart" vvill adjust their resp(jp.^es and 
viQteracT to a'di'i^'rt'e witii t-^ieir [)artnf'r at th*' tim*' This type of in teract ion is nn^re 
snnilan^tp I fiat' winch man is ac.custonied (^)n(^ aspect of Lhis type of tecimolo^y is 
nht alw*iivs i^nfediiitel V eVKHTit It is (ar less djfricblt to develop the technoloKV ca- 
[)if1rle oi' [)rovidin^' tins interaction th.in it i> to de v('lfj|)r^ Ik- rn"tho<ls of providing the 
acc(.imp);jn Vin^ e fh .'Cl iv/^ teaeH i o^' rTi :i t «'n ;i 1 s 
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('(>rtai?) It'atUK'^ wlnrlj adci to a more liiclikf tiicaas of cornnuinicaticMi art' al- 
ready a\'ailalilr Miinv coiniaitrrs lan hv etjuippcc] with vn'n.-v ca[)af)ility throuj^h 
speech syiitliesis at ;i low losl ('(Mn[)Uters whicfi rcco^fn human speech ami- will 
he used to assist in s[)eech problems ai'e prohahly 'not f^oiir^ to h(^ availabh' until 
ar(juruiM!»'.M). I'onvcrsat ions with these smart" computers wiil be taking })hice after 
that time Devi^lopments in artificial intelliKtMice will determine that availability. 

All of thrs means that educators of todiiy must be visionaries. They nui^^t b(> able 
to jiccept tfu' (.■hallen^e and threats jjoxmI by the C(nnputei-s in the pre()arati()n of 
thoif students for the future They must undt-rstarid what impacj tlus technology 
will have oih-tfje methods used in.X),u;,jr classrooms They nuist be motivated to add 
, on to an aliAuly exhausting list_^.yfe(%{^,yrisibilities. countless hour-s of learnin^^, about 
the technology themselves ri^. 

The lo^Mcal a[)proach to t lu^qRft;]ii>itfl'tQrrv^^ be the establishment of an education- 
ally ^souiul and ^overnrn('rit;pR' ■1rppV()v('d computer curriculum. Howevbr. the 
amount of tt;p«\"H'quj^i-eii tor tms monumental task is not avadaf)le 

• Ati<)*ber tli.ij^i^tti^iri'a to be placed on the edui ator s shoulders is the rarnificatrion 
oj tfie t^KTij^-it^Vi^;i'.^fi^ of penetration We are i-reatm^^ another div'ision of the 

havr> arid ^•^i^'Vii';*^- A^aui. consid(;r I he fu.sl(n> o| ihr calculator Tlie child in the 
edui-a.tionall\- and culturallv Mcli la.mu' ^^■^lo i> exposed to the calculator will ex|)eri- 
. mcnt, for -Jieor en)os nient. with all il> function^, t lui.'> becotmn^ <'(juij)ped with more, 
skills iJiar; one who is les> fortunate . ^ 

Math tf.:/h('r> are fampliar with the student who ha.s aquired an intuitive u'rasp of 
I iiiidanu'n : al mat [a-mat ic>, a> he she .stands out from tlir rest of the (Mass 

'l"lu> kind ill rIili>Mi \> ('\f'M inori' marked in sidiuol> where iMtnputer.s are availa- 
ble Sharp' di\ i»ion> are occurnn).; as tlie first teacliin^ i^omputer^ come on the 
m.ukei Son;'- I'hildjeii lalch on to Un-rn with ea^rrrie.vs. while otliers i^uiore t^iem 
cnmplelfl V 

II the irejid continue^, we iua\ find that ^^e have created a generation o! children 
>liarpl\ diMiled Some iviil have magnified tiieir o\^ ii brain power witli the- UM' of 
the com[iuIer, \vhih' other's \s i II remain l>ehind in the pa^l 

The problem mas ^reni un^olvable There ar-e ;ll^^a^■s I hose who sei/e the ^d'ts 
thai <ociet\ offers and tfiose who, from eitlier a^noraiu'e or lack of motivation, reject 
t hem ' . 

The Nat lonat'T'Mueat Min AV.sociat ion Special t*ommittee on instructional Tech- 
nti|(iL;v repiiit^ tlie lurrenr mi[)a(l ot iieu let'hnoloL^v on ^.st ruct ion ^ives mcrt'as- 
iMu inipeui^ I he [ir<isp(,'ct ot a tullhluvMi, universal sv^ff^m of . inst rui't lonal lech- 
no lotev 

Sharon Kot):n^Mti, Difector- ot NI\A I tisi [ uet k m and Pr ufessional Development, be- 
> Ih'vc- [[hit ,1 lei iin'.|(i!.;\ ot iii^I ruct urn ina\ he iin[><»ed Irom tiut.side hv commercial 
; [1 1 ere-i 

['he totiire til ret, MiT^i >f llie edihath-nal f H't if t '^m ( )n mav ^■er^ ^^ell (ie[)en(l on teach- 
ers .ihihries i(j fna.-ler ;he i ei h m >h >l'\ and knov^ ^^hat it can and cannot do. and 
recn^ni/e the e^^enlial allrihule> that (he\ w i\] be pn-vidm^: as well as i ijst ruct icui 
III lechrMlon-s The .Nathwi.il Kdui'atmn As>tK ialiim Special ('oinmitlee on Instruc- 
!lMM.il feiloH ill reuses t he follows 111- 

The reje and intluonee of teaclier- ifi -lia[)inL; the future o| ediaalion in a tecfv^ 
n,ilne|,,i] irU \s:ll depend on thf .ihilil^ "t the tearfiirii^ firole.-.sion to an t uj |)at f'. ' 
plan tnr and ^i\e direc t ion t() -^ucli I fiance 

The IvH' kelell^'i; l-onniiat leii - ( 'nm jn ism< )n mti Mumanitie> de>eribes |[ie struation 
in The I ! Oman I tie- in AmerTcafi I.ite report 'hi- vsav 

< >n}['iUler l;t<a-'n V mu-! mrA lie eofi.sidered am.>nu the ^'oaf- n\ a liberal ediU'a- 
ti'M! In ail loUeee^ and u n i ^ e rs 1 1 u'-.. r he traimm: i>t u ndert^ rad iiat e> in the use of 
rnrufjuUo-- -tieuld iruhide > i >n - ulera I n ti of llie ^oeial repercusMon.s of informational 
le. hnMh)t^ie.- I,j[)eral eduialiun ino.-l defnie ^i ientifle literarv a.s no less impor- 

tanl'a vhar.n ler,.-tii' ot the etiia'nted per^nn llian reatiiia^ and untiji^ 

IvlnratMr- imisl hecume [)r()acti\e rather than reactive m developing tlie relation- 
-Inp hel'.veeii edueaihiM and tlie re't n| ^(icietv ( nn.sidere(i in the plan.s tor action 
-.li.iidd he the be^t ,iv ailahle fjrojeel mns , ,n tfie labor torcf and the job market * 

In about 1 '.ttii I the T S hi it h rate lie^an I o dot I ine ( ■oj>,ie( pjeii 1 1 \ , in t he I : ISO ^ tlie 
hiher tor 'e, whi' h draw- mo>t of it> new Wfwkers frorn-anion^ people a^ed Hi to L' 1 
ts hkelv lo i^row more s|,,vv p Also, l lu^ proport i()>i (jf workers wfio are a^'ed lh to 'Jl 
deeime tr-om Jl per. ent o| tite Iota! Te 1!) percent 

In ^'etu.T'al. L,'rovvth vv ; 1 1 lonMnue lo he more rapid in uidustne^ thai produce srrs'- 
]<■*■> than in tho^e thai province i^nod-?, h is predictetl thot amon^ tfie srrvu't'-y^{)duc- 
irit^ indij-^tne-, : he -^t-eior ;alle<i -er\ ue^ will (■(H;^l]fiue to i^'rov, tifc^stest. rnamlv be 

, ,a pr.,,.-. t.,d r.,[.Mi ee^ M, .ndJi-t fi.- ( ^at pr'- id.- ^n.;dth e • ./T .e r V | er.s 
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Ariioii^^ t}n' ^'oods-produnn^^ irulust rit's, riiiUiufat't urin^' is expected to pick up 
(luring the SO's prinuirily because oj' anticipated strong demand for durable goods 
such as compu.ter^; and nther hi^^h technn)fury items 

Since the economy is expected to generate fe\vcr new jobs in the l!)H()'s than 
during the [)revi(His decade, one nuijor imphcation is accentuated even though the 
lowered number of young workers will experience less competition for entry-level 
positions Kniplnyers will be raising their (Mitry-level requirements as jobs become 
more complex 

Preparing a nation's future workforce is a tremendous undertaking. With the in- 
corporation of computer technology into the curriculum, the teachi'r will ultimately 
become more of a professional --a consultant to his/her students by analyzing the 
need.s, prescribing certain materials, aVul ev;duating the individual's learning prog- 
ress 

Ap[)le Computer Is actively looking for ways to f'acilitiite the use of computers in 
the education market. IVoviding ct)niputers that are both friendly and easy to oper- 
ate IS one of our corporate gi^uils. This feature of the Apple was one of the many 
reasons the State of Minnesota d(^cided on it hs the standard educational computer 
system. We will constantly be sti iving to achieve and maintain the high level of cus- 
tomer satisfaction which we currently enjoy. 

Recognizing that our primary area of expertise is hardware, we must rely on the 
educational publishers and educators themselves to develop and produce education- 
ally sound software programs Through these [)rograms, students are becoming in- 
volved in drill and practice, simulations, gaming, and progi^amming designed to 
teach concepts or to expand students' knowledge levels. 

We, at Apph*. understand the budgetary restraints inVj)osed upon the educational 
ag(»ncies throughout tlu' nation. Therefore, \^T have signed numerous state contracts 
which enable teachers to acquire Apples at substantial savings. Beyond the initial 
purchases, though, is tiie iumkI for tlie instructional software. Many of t)ie states 
which buv under the statewide agreements are setting up regional centers to serve 
as clearinghouses and points for software evaluTition. For example, in Raleigh, 
North Carolina, the Miiterials Review and valuation Center, a division of the De- 
partment of Public Instruction, is a resource for educators to preview any programs 
which they are conteni[)lating for purchase. I^y having access to these materials, 
North Carol in;i teachers are saving money by investigating evaluations written by 
other professionals throughout the state 

Apple Computer is dedicated to providing the service and support required by 
educational users of the computer (irants are available from the Apple Education 
Foundation for those professionals involved in software development. Fkamples of 
services provide<l are the resources in the form of workshops and training offered by 
the dealer network in ct^nnectum with education representatives located across the 
country Literature is published by Apple to kee[) educators abreast of current 
events and uses of Apples in education. One of th(" most frequently requested publi- 
cations is the '-Journal of Courseware Revitnv which contains software reviews writ- 
. ten by educational [)rofessional^ 
* Resources 

Armual R(q)ort. Apj)le (\)rnputer, 

C^ue.^<ions for Teachers, Sharon P Rt)l)inson, '/nf/aN s K<(ni-ii( ion . A[)ril-May, P)H2. 
The Micro \I i lien n mm , Christopher Fvans. V'lkm^ I'ress, I'tT!) 

"The i:»U.'> Labor I'oice A First Look,' Howard N Kullerton. -Jr. Monthly Labor 
Review, December, L)sn 

• "The CS Fconomv in ID'.M)," selrctt'd' articles. Monthlv Labor Review, August, 



PRK!'^\HK!) S'l A'rKMKN'r (>K -JdHN LiPKIN. Rl UKAT okSoCIaI. ScIKN'CK RKSKARrM, In'C, 

WASHINfnnN, DC 

At the risk n\ bnr^g (.'onsidcretl a pt^ssimr^^ with resj)ect to technology. I vA)uld ' 
hkr to inject soi^ie sobering views and findings reg£irding technology's impact ori 
education F'or th-- past nine months, { have been considering the issue of equity as 
it relates to nncrocDniputer usr in <'ducation, and what 1 havo found is cause for 
serious concrrn 

It should be made explu'ii . that although my observations and judgments are 
based oh the best available evuienc(^ tiu-y are chMrly lackmg'in the necessary social 
scM-ntifk" support which i> rrqy:r(Ml for th<' lorrnulat loo of ttie policy or programs 
recpjired to effectivrlv address the «'(^uity is.su<' 
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Fivt' years t^H' c ^Ku^ir was put forward to Con^f'^^^^^ to study and plan for the 
psychological, sociological and political implications of computer tcchnolof^y in a 
comprehensive^ mannc^r (Computers anct the I, earning Society. H)7H). This charge has 
^oni' unhe^Kied. and tcniay the need for research to determine the educational and 
social conse(|U(Mices and possibilities? of microcomputer use in education is more com- 
pellirif^ than ever. 

If [)y eijuity. we mean a fair share of any puhlic services that are required, then, 
we would expect the public schools to provide instruction in a manner which does 
not favor particular K^'ofrJf'i'phical areas or ^Toups or individuals. 

Unfortunately, there is a clear pattern of meciuity in the distribution and use of 
microcomputers in the American jmblic education. The [K'rsistence of disparit ies in 
the provision of educational services within and between states and localities and 
the-propensity ol' the affluent members of society to gain prh)r access to and benefits 
from technology militate against e{]uitable technological education in the public 
schools' 

In general, the more wealth a school district has, the more lil<ely \i is to utilize 
computers m the schools ibr instructional pugjoses. An analysis of a national data 
base conducted by Litigation Suport Services I'urther revealed that schools with a 
high concentration of minority students and schooLs m rural areas were less likcdv 
to have microconipufers than their suburban or uiban counterparts or schools with 
smiili percenl.;H:es of minority group students. In spite of the public school's histori- 
cal commit menl to etjuality and the society's efforts to advance this principle, par-' 
ticularjydunng thr past three decades, the basic framework for [)roviding equity in 
[)ublic education ha?, not been achieved ' . \ 

It would ^eein that the wealthier members of society are the fust tcj perceis-iMhe 
t)enefn> of nncroi-ornputer J^lucation; improved educatjt)nal (quality and [jreparatKWi 
for higluT educatuMi an(^ higher paid computer related^jccupatic^^^ Furthermore, 
thcv liavr t lie means to i)royide tiu^nisti<lves and their cHildr'en wirrr these benefits. 
An esainmation ol the patterns of microcopiputer use for educational purposes sug- 
gests thTit the affluent faniiljes first used it ir; their h(nnes during the- late lilTfl's 
and then turned to both public and private schools for microcomputer instruction. 

Not onlv IS there disparity m access to m'icrocomputer use between the rich and 
the poor, tnit there is a difference m the u^c made of the nncrocoinputer' as well. At 
the elejnentary level, it is the urban, low-income minority studcmt 'who is nu)re< 
likely to be provided witli ririll and practice* u.sage (if the com[)uters, while the more 
affluent .students use it for m()re creative purposes, r(dated to problem-solving and 
discovery At, the secondarv level, an anahjgous dichotomy is beginning t(j emerge. 
Low income, inner-citv youth are being ofTerrd vcjcatiohal programs designed to fur- 
rnsh Word processors, data processors, or computet.- repair. persons to local businesses 
who frequently are called u[)on or vyho volunteer their assistance in the establish- 
ment and iinplementation of such i>i^ograms Tins is in.^.sharp ccjntrast t(j the hig^r 
lovf'l uses of the computer which' pertains to the more afflu{,Mit C(dlege hound yomri. 

Hy way of sumrnarv. there is an apparent bias in fav(jr (jf the higher incijn^ie stu- 
dents in rTUcr<»com[Hiter use^or educational- [)uriJ<^si ■. This bias results in y much 
greater Likel i Iukk^ t hat t lu' chihl (rom higher income families will receive the bene- 
fit. s- ot microcomputer educatij^Tin the lionio and the scliool When the children of 
!(jw uTcorne, mmontv parents do coiTie into contact withihi' rnicr(jcom[)Uter in \he 
>clu)ols. tlic use IS hk(dy to he of a different kind aruj lower intellectual order than 
tfiat I'.vperienced by more afllurtU students 

A.-- we liave indicatod, t ho problem of ine(pia!ity m education is neither new. nor 
peculiar t(» the Information Ago, fjut it (loesa[j[X'ar that the iiucrocom [)uter has the 
effect' of esacdrb^ting the problem and cau^'irig it to stand out in sharp relief 

On a more optimistic no'tf, t lie urgency and -1 he clarity of the problem f^lp in 
iden 1 1 1> 1 ng a >ol ut hjii or. more cor ret' t ly, a di rect Lon for t [le pub he schools to tjrke m 
rnoi'ttng the challenge posed h\ m icrotdect ron ic technology 

It ha,-- l)een .sugp'Stod that computing re[>resents a new system for orgnr/ihg and 
transmitting infnrtn.'^t ion whicb is beLiorn.f"ng as essentia! fhr learning and t'ommuni- 
V'ating in today > rtK)dcrn society as reading and writing have been frt)m the time ni' 
the Indust rial _ Kevi)lut UHi {f com[)Uter literacy is, indeed, an imfjerative of The 
modern age a.-- many go\'erimit;til officials, conqiuters scientists and educators have 
said, and -i^ it 'i,-- host taught iKTs^ hiorarchica! fashion to stu^uUs beginning at an 
element^iry leM>!, then it is to thiXpublu' schools -which we rruist turn for t.he resolu- 
tior^ of fhe [jr^blcni of achievinVv ^^^iversal com[)uter lite^ii^cv ih an ecjUitMible 
manner >^ , \ 

Following the lead n| Mjch cont pjfi [)orary . a i*<;h 1 1 et'ts of ('(luc?rKcin as Fatncia 
(iraham. Da^id Moursun{l and Seymour Ii;ipJrt. coftiputer literacy w^ThIH take its 
plai-e'ln tho srhool L-urriru|mij ;j1 1^'st lidonts instruelion in c^)rn put erMjte racy 
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:ould siTve as a bridge betwecii^ tJie existing subject matter, including the basic 
:jkills of reading, writing and mathematics, and the development of reasoninf^ power 
and problem-solving abilities, thus reconciling; the dichotomy between students of 
different social backgrounds, discussed above. 

Wh'en the potential benefits of universal computer ht(^'racy are considered, or, con- 
versely, when the negative consequences in societal and individual terms of a nation 
in which some are computer literate and some are not are considered, the'task will 
become clear. It should be recognized that it is a long, costly and arduous one. 



O 
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[From Biomedical Comntunications, Sept. 1981] 

Computer and Videodisc: 
A New Way to Teach CPR 



By Lynn Hessinger 



C.irdio pulmonary rosusciiation. or 
CPR, will riDon t)o lai/gtil Ircm itio "vie 
Um'3 ■ poinl of view, using a new. inierac 
tivp. viclyoijtsc Gyritcm Ocvtfiopnd by 
DavicJ Hon ol Itia AnH>fic.in Hoaft Ar,r,ocia' 
liOn, i| incDffoi.i1(."i .111 past lorms ot CPH 
instruction — manikin oxorciTie^, in 
•itruclor oviluation, theory and In^Xiniy 
into a now cnncopl a loi.illy Gc'lt con 
l.iin-K) insifijctianal unit TMr intoraclive 
'./•il-'m inr.iu(i<;s a Sony VDP-1000 Mser 
o[)|i( .11 viiJi'niji'iC i)|jy(if .1 ninnilnr, an Ap- 
()!(> tl (,<jrti{iui'.w ;inij .\ r.in(Jom jcC(;s5 
audio )nof:tiir>«> At th«.' hoarl o( ttio Gy3 
|f?'m i«i a i,a'>fd.i| tTianiKm wirptj with an 
a;r;!y Ot t.r,>nGOr:b pijdctj at kf?y pomts in Its 
hinq r,Y^At'ir\ /.hmti rnnnito/ the cJopUi and 
plaiinfntrru i.f CPU rompfO^fitons As the 

\t^\rinf tir.ii.tiff, ttif,",«> C t)ni prc^^ion S, he 



t dift.M 



I typ> 



'■, Ir.n 



r;r, Dyv 



v.nq .1 



nv 



1 



rj.Ulhinrj (rorn 
tht> -iTii iij_7n the Gr./efn a visual ff.UicKjt 
on the cotrT^utct moniiot (indicilirirj "for 
inMcinr.o, tfijt r-,.iri(I pUcpincnf 15 lOo ni:7ti 
0/ (jciHh w.n .f>,Mlo.vt. aiKlrO loni?r. to 
indc.alf prrjirer Mnin'j/)) i;.ich Coniprf.'G . 
Mon an(l tinJIIy. .1 (jiarftic p.Jltijrn on the 
cnmput'^r rjptailnig f viiriili pnrtormanco 
Ourir-<5 a typicil KMfninq situalian, the 



dor.tOL wH.iJ 
ickc^round Viinous 

shovvi'ifj TiiphiCTi 
fijfiii l(j CPR The 
'■M!:riino pfovidf.'s 




A compression boing performed oh (ho mahlkin 



<;hout-1tie courtio. 
nfs lo' revir^v/ and 
vvNf,'n rifCti'.Gary 



-Til,! >\t ; 



I lim»> riijfinc) 



hfl lf)M 0(1 .itler that paur.o roviow 
maturial, fonuosi tJ^'ho le'^.lrd .ind 
ABolfi'ir opitnn a/.nl.itjin is .tec?:;', 
oc,ir;Lilarv dicttnn.uy con'^i'^tinr] of 
ipp''OJ(inMjL'iy L'C-O rilill vidoo Ifimuvi This 
^jprdhjnk aiiijws ihc loarncr tn rii^(in»'ur» 
'.iriTiii^f conrpDJs Of to ri?coivo ipcrimcai 
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lion 1 1 F , 
nnifiq. ,r,ti 



il.lDlt? 



n ihrre 



^Tif'diat" .ind a 
■')) piipiU 
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Atlet the inslfuclional sogmont of Iho 
pfogram is connpleled. the student Is 
foady tof evaluation, in this section, Iho 
same melhods usetj lo evalualotechnique 
(Jliring ine instruclional segmtnt are em- 
ployed to monitor the student's final 
"hands on" (yrrforfp.in^o lof coriilicalion, 
whicn lasm appioiiniamty one half hour 

In f jct. Ihe onliro pruqpss lake s^omore 
than a lew houci Timeoslimales tof initial 
ceflification are an average ol two hours 
(Of a one perDqn course und fOur hours tor 



condonciilion which miidia Irainmg gcnot- 
ally achieves. 

Why videodisc father than vidootaPeV 
The disc allows tor lasler access lo vari- 
ous video segments, which is parlicularly 
important during actual tompression 
training on the manikin. Due lo Ihis lea- 
lure, a sludeni can receive almost in«ilan- 
taneoiiS teodb.ick (in the lorm ot 
"coaching") by Ihe doctor on Iht! screen, 
almosi as thougti th* doctor is Ihero in the 
room The. disc allows (asl as well as in- 




Evaluative data appoars on the scrffonVjotailrng ev'erall performance. 



a tour p'}rsoh course (two learning hourri* 
ami Vjr.n h.ilf hour tMch (or individual pviil- 
uation) SU tTionlh rL*Crrtil(r..ilion L^noulct 
I'.lkf ,iprfo«irn,itL>(y ono fi.lK hCur D»-'f D'-f 
-,oo tf-c<>flitii..!)ion .illrt ono y»Mf ffnijift'r. 
jb<.;iH. ono riouf pf( pjT^oin Tni* tirnf.- ccYn 
dcn',.itian i', tr.<- fosuil of J «o i.u.lr.r:. l^f 
hiqri ,lw;rf-V ot^'^t"rncti/i(y /.ruHh l.iii'jrs 



cessitatos a plassroom. Instructors, stu- 
dent registration and course scheduling. 
Meeting the CPR standards sel by the 
Journal of the Ameficon Medical Associa- 
tion is also a majer considoratlor^ Alt 
training lac tors 4nd requirements become 
very costly and difltcutt for any community 
to maintain, regardless ol Its siza 

'Hons CPR system Is designed as a 
complete^ self-contained unit which can 
be sent into the field to-instruct and 
present Information with "hands on" man- 
ikin experience, to certify learner sklHs 
and provide refresher coulses and evalua- 
tion (or rccerlKlcalion. In addition. Ihe 
Americjin Heart Association sees the sys- 
tem as having the following benellls: 
• A high laio ot participation. The system 
Is designed to accommcxlale up to fout, 
persons per cour$e/ses3iOn, All (our stu- 
dents work o(( one system and receive Ihe 
learning material as a group. Then, using 
the same system, they receive individual 
evaluation In order to be certilied. 

The Heart Association estimates that 
one system could recerlily up 10 2000' 
trainees per year. Total Initial certification 
would yield somewhat less, bul the Sys- 
tem cm bcused (or more than one learner ' 



lications. The system provides a standard- . 
Ized evaluation (or each fndividual 
re^isleifd in a CPR course, and is availa- 
ble to new learners as well as those pre- 
viously trained ■ 

• Heduced personnel requirements 
£ince the system is seKcbntained. the 
thtee to five instructors usually required 
At cjch class are unnecessary. II desired, 
'alia instfucior may be aifllfatJie to answer _ 
(urther questions and/br cori^ments^ The 
compute} maintains student progtess re- 
cords, thuieliminating most telling and 
adminlsTTalivo paperwork. 

• Lsamsr benefits. The interactive sys- 
1em'q|k'to1al coaching loop;"accelerates 
leafrtKg through immediate (eedback and 
evaluatiofi. with the opportunityno review 
any procedures, view new Insiructions 
along with diagrams and simuftittons and 
practice compVessions. In etfect, thQAtu- 
dent takeS only .is much time as is ncces 
sary, wHh the optionjo take the course at 
any timJ during a 24 hour day 

The system is now in Its (inal develop- 
ment stage, with a major marketer still to 
be selected. ^tm^mmtaamUttttit^^m^m- 



linito tJranching ot (VjOSft^tO or 20 second 
segment;;, cteaimg j»high cJfxjrfe o( in 
Icr.irtivity Fdr jm'plo. the compr*?s;iiOn 
co.irhmq cin Mlt;r.illy (jo on jii d.iv ^ith 
th»> roniputf.T ,ii;Cf^'.Mn() cn/iunt-nts .Ippro 

LfcturO!;. ^.inl}^)<>t)k•^ marujlri. m.ini 
kin >}n'fCi:,o; mhIi?;. ,>nd 'ilrTi'i ,lrO cui 
tt^titly ijr,t'tt ui CPU tf.limrKj Any ^ifHJto 
|y[.,' -If .-cin'riin.itir-.fi rj ihu'-.r' m»;^'lOn^ iii] 



The Association's goal is to iRcreaoe 
the number of people certilied m ataod 
/"SuJi/ed CPR Delivered "by ihe victim,' 
, this intefactive courrie buildG upon es 
tablished Iraininq riuthods. Ciul enhances 
learning, making it more inleie',N'i'). moro 
ob'iective and, after initial uivo'iirtM.'nt. re- 
ducing Ir liming (■.'■j'jts and teaming time 
/ 

Noil! -The ^idpodi'^z, including mOtiOn. 
photagr.iPhiC 5([///s .ind mcdiCjl illustm 
trOnri. produced tjy J.ino SjiIis Djil.iS 
h.mod medical iliu:ilr,)tarr, mciudo 
Edmand S Alexander Eugene W«?w. 
Afjurj f^lynn afid Cindy Turner Ktachinc 
liinf)iiagt^ proqtjmming tvas tfonp by Bot) 
S.inrior Cpdvrinl 
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]Vvi)in H«^ilth Cnre 



. "Inicraciivc Video: Wlml's ll Mean 
lo Ihc Trnincr of llic 80's?" wns 
one of several coiuufrciil sessions 
pfcscnlcd at ilie Slicrjiiuii Doslon, 
May 17 22, during llic ASTDJ^Ton- 
fcfcnce and lixposiliun. 

It wuiild. be hard lo imagine a 
more cffcc^c prcscnialion uf ifie 
Sofjy Inlcruciiyc ViJco/'fi> slcin Than 
was proJiiccil by Davidlloa. na- 
linji.il ir.'iiinng rhannpcr'of llie 
AiiKiii..ni I KrlM Aswh i.iiii)M. 

Uavld \oi>\. lhe*'lMrilv..uc. saw 
vvli.ii ii coiilil do, Cffiilnl a learning 
\)njy,i.\in fur il, and t-xiendcd \\^ 
\\\c of lliL- liaidwan- ilsclf— all in all 
a for ni.dabic aicornplisluncnl . I liC 
idea is noi really new. anti tliose , 
wjiQ d.nc li.Kk 10 Ihc 1 .liking 1 ypc- 
v\ I iicr fni or in ilic I VM)n vs Ml con- 
cide llial li;ivin^ a learjMin; tool talk 
was rediued (o pf.ktite ea^ar. liiil 
•Mr. lion (>l.ices the kLj .s(tn;uely in 
.1981, and Ins rotno lo tliib kinU'of . 
lecdlMt:k is uiiiipie^. lie ijys — and 
quite properly — lliJl ir^i^rd lo^pul 
ihto Nvords llic^tliiii^s he does. lJut 
v^hilj the syslerp is ils l^cst advur- 
list iiK'iit' or evpI.TiiaCion. we'll give 
Words a sfiof lierC. 

1 he pf(^[>leiji I's iliai CPK (^lardio- 
t}uhno[i.iiy re:>uSLi[aiion.) nisir ucit)! s 
ate in sTiort supply — ^«.lien youx'on- 
suJcf ih.ii jhout l(X.>3 persons die 
dail) a^ tla\rcsiill of failure 10 ^',ct 
suVh help (luf'ckly. I he \\\^t\uC{o\P 
have lo icj^h a gfcai many people. 
aiul,hnr,n oul, 7 hey must be recjiial- 
Tli'd [H'IioJk aWy, I he self pjcul 
kjiMiinj; set Uf) V. hi\ li Mr. I Ion h j$- 
devi-itd for ilic lle.ut Assou.iiion 
consisis l^asieally of a vitlet'Jisc 
[)l".iyrr/i\^V) iiiOMi[ofs, a siutJint ic- 
ijWHul^r (Uyl)O.irJ and ^\^iul) »-)rul 
jiiroiii III. \ \ \c kli mom! Or sliows.^ii 
(IdUor fijMiif v-Lkj wjU.!, you 
I hr (^iii'ii 1 he [uo^:r .1111 ^ wil li ♦is 
m iny hr jiiehes amJ im iiin[;s | lie 
nrhl lijiul nioinl-n^r^jj^lo cfs Loiii-jMU- 
CIS^c lU f J U ll fcol h.u i 111 .1 ^ .11 h. l y 

ol v\.iys. I he m.miKm n^u^td vsjiji ,i 
loi of swiijics. f)nm.'i ily hof r(;0<L . 

V3 O 



fiom tlic l^utglar ahrini field, which 

lell jhc compuler liow deep eheil 

compressimis aio being injde — i( 

^ihc veiiiilalion is efleeii'vc — lliiii|;j 

like lhal. Success or laihire with llic 

^jnaiiikin ihiis is7id" back almosi in- 

SJJiiily to the si.udent. 

"I he entire pjogram — v. hieh iigisi 

li.ne b'et ii mUidemiiNly ddliAiill lo 

devise- - lujis |\mi .md a liall hoiiis^ 

,^and is derived [nun 30 imnulc 

, vide(»^^Ii^® I lie disparity icsnhs hv- ^ 
- '^r i ,1 • . 

liifercd in sMll frame for|n. Il lfi'eo- 
iciiially v,onld,be possible to dcliv-, 
cr a 'I(K) hour prfi|»ram frofii the 
J.une 30 miiiute.dise, wxit one lo a 
limit ilwr prografu to still frarnc. 

I here is simple branching "Vcs. I 
want ro learn ihis. No. I doii'i want , 
^ . lo leam tins" and a rather complex 
^*^ncnu disphy. If the^Siudenl gev> 
ioio tr^ouble, it's possible 1u cafi up 
■l)ic menu. Il's much. like the bank^ 
auto teller display: '^Do you v\ani 
to make a dopos'ti, or check ytnir 
bala/ue or get cash . I ln/e are 
Mine opiions, iii<.ludiiiy "I'lii gomg. ' 
on a bienk." Ihc prugram also 
eoiitams'a fairly lengthy *'diaion- 
ary." If liny v-ord is uofahnliaf. tlxc 
learnef un caH up that wu rd and 
an expljiiaiioii pf ll, 

Terhaps Mr . I Ion is rij'.hl —and ' 
no seiisil'ie explaifaiion of he 
lines ea'ii \k ^;ivcu m pi ml /\l ihe 
iiinsj . I li)^ (U's^ I ipl U'li s IkhjIJ he. id 

>iiii ciiIk [ U)\<'a/il^a mine u)mple(e • 
CMtljir^tKHi of It. o; a M ) I i-H'i n L yii^I I c 
lempl.iiimi lo avniJ is slfonj:. lie- ' 
um^e Mf flou's sohilnm in ( j'K 
If ,tiniii|' M|-iraK f ll I me h.if J \^ t k L 
fi»i lijJiiefs uf iii^iit^isiul Ni.iiirp 
As M.o k lle \ cr of Simi> \.inl. ihc 
fnliifC hehiii^js to lijuufs who meld 
the laleiils (d iiisifut. UmimI ileM^'.n. 
ri( let ) p/ ( i( liK lion and i. oi iipu p i, ' 
pi i4t;miimiiiig 1 lus ImS imi .ih.v.iys 
Ik e-ira 'c t till h)i 1 .1 1 'le. mn .n ul ihe 

v^KiiiefS vsill be- .ILL esO id onC' 
in. in h,j/uls uJii do .iK nf 'it 



. . , [fVorn Video User, A^ust 1981') ; 




IT^ ,\ (hiptiii 



Projuciion rtehnttfun ^ 

• rTfclixuif i>(i[idrtI<M » ptuiranf > 
(;(anl Mtlli>nti>«|ilMntii>Ml loitrt 

■ Eltctrodtfitat XUrting i 

■ CiMd* and Miltli4 Tliofn<« laai 

....... rti' ' 

r r/rmri/ia I'ro/tc/ 

ARni htnd »«f<»«nl'<Vfi|ii ,p«f J) 

piCKjUfI . .. ^P.Il 

'Pfo^flion Syttrmt 




_ . - - . - . — JiopulisoMry i»»iiK<ljliun uiihifi. 

lift, J.ivc.l»r,, J, p.MW^U^o., l,om rrjl loolin ,i> -llo,, r^i ,nnl K^help (.pl.m .rf^in i.pt,,, or.ih.i l.r, lUMimioi P ■ 
A'Jdrr Ir.n.<»rr»a(ro«l.od»o,.p<lo«l.ir^op,^X..draj,„.,h,*,ff,„,„,,nb«.,.»M.nr;.lr,m,o (.jmct \ 

Uniqu'fe interactive training sy stern ' 
deslghed ta ^ave i\me^ money, Jivi^'s ' \ 

V''.. ■ ' . . 1 ; - f ^' 



-S.lf pro.,J,S.i unjuiml, .op.quijil) ' >■ 



<i'l»<i The t)»jmih,IJ uf [Ijvg] H«n. Ih» 

'I'pl' Att A'HfialiDJvl irjinini rrvinj|4> ihn 
t\"'" * .' Cor.linU(donp.|1» 



J, . jyigDonnellpouglas Corp, buys 

'",V::rjXvrz;;:::^^^^^^ ARDEV Co*,.di5.c technology ' 

.Tin, :;':.t:'"':: — ^'-^ ; ak/^^v ... -.„.m„ 



Fotlii*f^p 



ARLlf-li^o .,hr|-.,a At,. t\ „(„ .cd r'o'iV.rulM.-'^O e\" /. 

Cu (AacOlthjrhji CRj^lt* MOl, Dm uili iccnj.nirn Pjl.. , _ '* 



■ Ml).,.,, minuil,lLif.r.» jfU ,J,J C F P.cljrd pr'.i.aynl I,.. 

r,njiiii ji M,'iviJn,(i r')i.ufij, (I,; 




shpuld ydu shoot* o^fi^H^?^ ' 
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Interadive system teaches CPR. 



'•u " * , ". ' ^ I ' . - ^ -.1 !■ - - - . , , , , , . new Al T vi()»M) sorie'i 



ITVA expa^nding to Orient 
with new Japanese chapter 
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IKi'pi'iiitcd fVoiii "Videodisc Nc^s" Kobruary 
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'Inicr.u tiw>V'i(lr() Disc With ' 
Mil rot otniniti-r atul MaftiUin 

' '■<■ 1" J" 1' '^•> A sv.ion'i n ("..•<. riDiirncnt trio 
• ifi r'.'ut Assoi. Mf.sn 'fH>k', iik*- It lu'.t m.iv work 
our .1 n.-A- .•ri-rr.iT-t ,« tht' v.v.t p<)U-nl!.)f o( 

y . ,il Mth. r pot'.nn .n tfio Uriil^.J 

,1 h.-irt ut blr.<nl ■.os'..-l di-.^.is*' 01 lho>>o. 
ifi.i i.tTv ihiiLiVind pet-;; J u,ru) iiic cjch 

b(M'.w,-'i ,1,. ,;,'p,if tiriT ,n-.d he!;! .urr-..nq In mjnv cj'^o?. 
cjt : ■ i-. rr-.in,,rv ti-.J- Mt.nn -)r CI'R ;s ihf on,-, '^.iv ro 

■ '' ii - i : n-. s ii,- ,(1 tn.ir [.till- ^rn>n tho hiMri 
Stfi -. .irnj ,-i/-,-rf].-rii ■. ...Mi' .S still nn iti w.iy 

^ h.--;- - -riar-/ r-, r-nn rnc^;.i fi'-,cuL'rs - Ijv j-.-npie 

on ^r-., ^n,-L- k n,ii to lio to kot-n thr h»Mri .inri 

th.' MH-is ol .1 u.cr^:r, ,nl I h,-,;, ,,rriv.id Bi.t ,t rrire 

Of .ns •■, ,)S ro^ Il-.k.'i lI'F^ .is roj -i,-V " 

Ih.-. in 

Ct K .ir-.ii -.(.-IS ir>»- rn. iin .ii -,i jr-.iijrc.-, (•rr..-r';,.T-,;-/ 
li'.r- ' , .M.Tii .1 r^.n ,i [i.-r; ; ,i) on A I ^.,rT-,. 
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IFrotn Videodisc News, Aug. ID.Slj 
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.(From Time. July 11)S2 



--- - . - - — - 

- Video 

And Now, Dynamic Discs 

New TV {ecimoiof^y opens a world in winch touching is helwvin^ 



The chiiiJ'j^hantJ rcjL-hcsuui ienuii»e. ■ 
ly Vun of haran/iumj;; C Keep yvuJ 
gicai> lin^tcrj olT (he TV''") have made 
the icreen uUx) Dui vihen the uhilj sees 
ihJl his hnfCer the iiuajje Ui 

change, Itanu ihal his touch rnanicalJy 
r?t>»i'kc3 fiev» pitiurcs. sequences. woiUi 
anJ dijgnrru. his hand begins to |ah. fuh 
and sUi? the screen Cuni.rsiiy, once 
■ rtnacd, u Mitslied by siinrly initchins * 
picture of what (me >ant5 m understand 
TKu pioccsj IS re-enacted Ihoaunds of 
Umes every day ai the US Pavilion ai 
Energy t^ipJn 82 (a k j the Kno^viHe. 
Tenn . Wcirld s Fairi ah, exuber- 
ant children and iheir mure in- 
hibued paients disci>»er ihal TV 
viCN*in^ 13 passive no lotvrcr 
Tlie tctihrmliify m ialle*.1 ihe 
inierai^trve vidwxJiv: [he symbi- 
osis of the tumpulir alid ihe 
lascr-visiDn disc 

Clmtcred uiside the *-ed;?e- 
shajicd steel and-nlass jJ^vilion 
aie TV iLirrns i.ntinci.led to 
*2 S<inv ^ idttsli V. mai. tiinrs. 
v^hich are hixiked up \vi l^ Ap- 
ple II L-ompuiers Nine video 
siauofii on ihe grt^und flix>r en- 
pUin the ^ncaniny i*f 4«0 ener- 
gy related lerms IVn i knirw 
^hJi a Peltcm *heel li' E'tcss 
the > «-crd on ihe strreen. and 
prrsio'. a iwirlinji \*3ier lurbine 
appears^ A di/Tereni set o{ 
strctns shovjk-s a >.ulorfuI cut- 
away dra|fr[r;ji ,).'' a htiuse W<.7n- 
dennjt how ti) make ymir ht)me 
enefgy ctiicieni' Just touch the 
amc for example, and aajch a 
demi^niiraiion <if huw tu insu- 
late it Ai;tnrdin« to tjinmeli 
t Lin!iiti(iltjiti of the L'.S De- 
partment ni' L oiTimetce, the ge- 
nial direcinr of the ei^hihit h i the h«t 
and m<Tsi durable public m/ormatior sv^. 



itix-nl V) maliRntfiJ Mt«t people thmk it a 
sin/jle-iiurfxne instrMment, a movie ma- 
chine The mistnnception was fc>i.teied bv 
the much lial]yh(X<cd introduction in IMS I 
of RCA i SelectaViMon. I 5 years and 
$200 million m the makitin Not a truly 
inhiivati\e icchniilofty SelectaVi^ion is ■ 
cs.'wrntially a phuno.«raph that usci a ine- 
chaitical styli» ti) play prerecorded mo»- 
lea lis «.0Mly debut i^fiwured the second 
type of vidnxlisc the intjnitelv niore >tr- i 
Miile la,ser-viiiun dist", de5i>tncd for ' 
Mde<xli5<; plaver inircxluccd by Magnavo\ ' 
in 1978 Manufactured by Pioneci*, Sony I 




At tl*« iMvillon, fb^y^^* tout th« frWndly teef»»ok)Ey 

l\->r\ I kno^ '•/itJi a I'eilon M,hfel is^ t'rtts the n-nrd. and p' 



tern t ve %c«n 
btiSinrs-S 

The ^\%irm 
siftne? lorn Nn. 



:s > 



pervnati/M 



rd 



1 ttie enp^TsiiKTn 

is unflappable de 
, oYthc Nc^* \ 

of Ramire; . 

mfiirniation 
iijiLtnjdaiin/ 
m(>io%ed * 



and th» '3M Co. ihe lai«r *tiion disc 
■makci tlei^ible iniejittion ptrvsihlc * 

Mote iophi^tlcatctf and moic exp>en- 
ihc stylus di5t_^c lavrr ' 
disc nm i-nlv oflers ( 
pjciu bui pruwdes 



ix^h vcniitive screen I' 
een leiii ihe Lomputer 
infurmaimn st>>Te«t,i 
.orTC3r«iiidinj? Ifv ti 
ivtnhoi itnx.hcd Altr.itijjih the ctiinpu 
makri the sv^tem irulv rr^[Xin,M*e 
m.Uf^ 111 .ipplicaiiori^ excituiK is 
ver-sadlKi if the ♦idrmliv And' > 
Ihdijjjhl thr iKy s«;(s the I »ls<-| ot v^lf 
ie«. hni'loKv , 

\1-LS IMr j«.>r Mdf,ylis< « 




IVspiir cxjjmrraieO i 
demise both ihf ^tvlijs 



are icllin« t<tte; than color tclevi.s*>n did 
when It tint appeared I 8 yean ago 

The a[>plicationi ol the lavcr-t>|y 
videixlisc aie limited only by the inuKirr*- 
tioti, and .ipphcaiioni e>cn moie innoxa- 
tt^e than the one in Knoxville have been 
developed hxamplcs 

1 he movie rnap. ' created by the Archi- 
tecture Machine (j roup at M 1 T. is a visu- 
al record of pv^ry road, building anJ tree 
in Aspen, Colo It enables the viewer, or 
'dri>er. to tmd his^vkay frorn ilreei to 
street by ^yuching the left, njiht or center 
of the screen (f he wants a ti>urof city hall, 
he merely presses the tma^te oflhe buildinR 
as he d[i\ej by and is suddenly iniide, IM- 
teninj! to a curator UlV .ihwui its histor-y 
Perceiving the potential of this kind of sys- 
tern the US Navy hai commissi uned ihe 
same designer to create a "visual toolbox 
II ■•■-'■i_ to track the operation and repair 
"2^ ofsomcofthe Navy'smore com- 
ple,x hardware 

^ The cardiopulmonary resusci- 
tation dtsc, developed by the 
Amencan Heart .As-sociation to 
instruct trainees in savmp cardi- 
ac arrest victims, is so interne- 
tive that It. practically cnes 
■'OuCh'" The disc i» iink.ed to ,i 
mannequin equipped with 14 
sensors, and it tells the trainee 
exactly where to ptish, pound 
pinch or pummel Instrijcting 
the trainee how to comprruvthe 
victim s chest, the ,Mdetxlisc 
tljighl say, "I ind the notch on 
the sternum." or perhaps. A ht 
Uemore gently this lime ' At the 
courses conclusion, the lysJeni 
gives a complete exam, grades it 
and can cenify ihe student in 
Cardiopulmonary resuscitation 

At lhe> moment interaetive 
programs are heinji used or de- 
veloped at Alan (th6 disc acts is 
an indefatigable salesman ;n the 
shownxinj), IHM. Sean \<oc- 
buck I Ui^iking^-for a gingham 
dress' Vnu tan lind it on iheir 
: cataiiiguei deneral .Motors ihe 
Smithsonian InVituiion, Waii [iisnev Pro 
duciioni Xerox, and the National dalierv 
or An irecordinu \hOtM) worksof jr; io[ 

■ ■ 

> 1. ij,-ii iinx ' I iiiicieitinK 
sij1i,^jic ttic »'ide<Klisc pla>e r s coiisiinier 
ixipulanty awaits the creation of eriticsnft 
disc viftwjre and increased awareness of 
the computer in the home li should be un 
dcrsdxxl sa>s Mils vicjey'wiLaid An 
drcv* I ippmjn, that the videtxliic li pc 
npheral lo vour perwnat com put v. no/ the 
ielev;ton s«i And that tht admonition 
1 tvilf but don I touch ■ applies lo oil paint 
ings n<ii TVs<7eens — Br Hith^ SttngtL 

Krftortttl bf Frl^ A£itiU/MjK>ji*lll» Mtd Uu 
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' Puki'akf;i) Statkmkn'k oI'^ Dknis ImcmmohiV, Kk(;i()NAl Mana(;ku for Education a i, 
' *Skuvi(:ks. (,i<)NTU()L Data C'our., Washinc;toNj^I3.('. 

Mr. Chairman and members of the Committee, my name, is Denis Kichhorty) Re- 
^(ioiuil Mana^aT for Kducational Services for Control' Data (Corporation. I'm here to 
^[\'v yyu a brief" overview of -Control Data's yctivities' in aj)plyin^^ computer technol- 
o^^y to education and traiijin^^ problems , • 

t'^ontrol Data Corporation is a vvorldvvid(^ cornputer and fiMai-icial services company 
based In Minneapolis.''It employs some fiO.OOO -people and sel^is products' and services 
^ in almost countries. Its combined totaj revenues last year were more than $4.1 
billion. ^ ' ^ . 

'Control Data's'' kjn^f-term business ^rategy is Iraseci an th(» beliePtha^ i^ociety's 
majoj^ u'hm'^T ne(.'Tls can be addressed prOfrtable busineshNoppoptuiwltes. As Wil-- 
liam C. y^orris. Control Data's Chairman and-Chief Kx^'cutiv^ .Offrcef. told -the 
Senate Subcommittee on I nter^'overn mental Relations last, year, these business op- 
portunities'tixist because reliance on public programs has folded to.ond the decay of" 
our inner-cities, jhe poverty of" oitr stricken rural areas, the^ unemfiloyment of" disad- 
vantaged yoi^ths, the ^Overcrowing oi"'^)ris()ns, and the {jroblems of" inadequate educa- 
tion and traimng. "We need fundaniental change where business takes ^he initiative 
in |)artnership wifh government i\nd other sectors \o address soci<^tal needs as urof"- 
itable busineirs opportunities," he said, , ' A ^ 

A major ^ispect ol" thi^j strategy hlis been the development ancr^im piemen tat ion of" 
educatioh technologV, with a primary focus on the unique needs of people seeking 
employment and of training peopK' for particular job skills. ,One^ of the results of" 
Control Data's commitment to education and graining is- the cpmputer-based system 
called PJ.ATC). The PLATO system is specifically designed, to deliver computer- 
"iy(i>ided instruction and computer-managed instruction in ^ln_ effective and ef"flcient 
vv^ay. I stress the word I'urrent because the PLATO system by its very nature is con- 
stantly evolving, an'd- changing. Today it includes delivery of both large, centrally- 
based computer systems and communication net worlds, as well as the small stand- 
ajone'microcomputcr which some of you probably have in your homes today. 

iMost of'us, in th in^jjyfjGfiout (;i)mputer companies sufh as Control Data, th-ink in 
terms of biirdwar,e a ndhig^ technology, bu\ let. u^ '"ice.it- Control Dala does not 
have mtVnnpoly on (^nmputer' technolog> Yoti ei ar> 1 th^^ room this ^pi2rn- 

ing and examples , of compwUM n^olo,,> developed by variousK 

nianii! . issue th(Mi is the training ihM the technology delivers. It is 

in tbi njitrol Data i- .icus^ing its primary deVelpment- efforts, making it 

the*cou. iCfiding electronic .iblisht\r. Effective courseware must b(^ understand* 
able by tli ndent, and must i 'd the mterest of the student. /Xuthorihg of course 
material rnn.^t be easy {ier/the n computer professional and^must also be bcond?ni- 
cal to use. \Ve \vant U) be abh ihle to capture the thoughts and techniques of 
Today "s effective teacher. 

Control Data is investing considerable (dTort in the development of an authoring 
system which i^ both" easy to use and faciUtat(s courseware development for not 
only Control I.)ata'.s PLATC) terminals but those of (Jther manufacturers ^s weLj. 
CoursewareO-ias been developed by Control Data "(or the elementary level student. 
The Basic Sbll.- ■ :iTieu!u;ii is a renu^dial program ?iM«eloped for youth. It has beei\ 
used effect iv(»lv in l)()th government agencies and puDlic scho(^l systems. The B^sic 
Skills Curricaiuhi covers the competencies of mnt^hematics, reading, and language 
from grades three to ei^^ht. A significant portion of its value to educators lies in the 
placement test which establishes which skills^are rfT' need of remecttjition and pro- 
vides /i program of study f"or the individual student. T*utorials' delivered'through the 
terminal tt*ach to fljl^s-dernost rated "need, and the student 'is testt^d for mastery. , In 
this way. eacli st udenr mrt\hiuzes available learning^ t ime Under development is 
courseware in mathematics. Kngiish, and science, wjiich will ca;-ry the student from 
the eighth grade level through the twelfth grade*/. . 

In higTier education we art^ working with a consortium of five major universities 
across the country tn develof) a curriculum whivh fulHlis requrrements f"or thV first 

•two ' I-', of an r education at most colleges and universities. This cur- 

ncu. .>\' it.^-i II very applicable^ to community colleges and vocational 

schools where students m d gr<)un<iing in basic science and engineering funckunen- 
taU It will alscj provij^e a gifted student ' curriculum" f"or the secondary school 
sNstem 

The Control Data computer literacy curriculum which is under development wMI 
pro^?°ide a Vom[)rehvnsivir series of iessfi^s in tthis subject- This material will' permit 
tailoc'rn^ to a^ldressHhe needs of teachers and stud(A:Us from grades eight through 
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12, the computer^scicMicc nfajor in college, as well as the vocational trairiee whose 
interest is iivteclinician level instruction. ^ 

During ihv 20-year development period. Control Data* has achieved a number of- 
nQt;ible results, all 'of which verify the effectivene.^s and parcticality of utilizing 
computer techhology to enhance and improve the education and training process 
For exanHiie^l2 secondary schools in the State of Flori'da, it was found that math 
instruction.deltvenid by PLATO terminals could impart at least ones grade level of 
improvement with every 20 hours of terminal contact by the stude/it. Other school 
systems have, reported similar resulta? Conti^ol Data is sponsorin^n Joint venture in 
the D.C. School Sys^krfri. Eight terminals will be utili/,ed to deliver instruction to 400 
students^at the §pingarn High School in northea^j^t Washington. There is more sta- 
tistic^al support validating its effectiveness. 

Through a' progrcHii called Fair, Break, Control Data is delivering remedial and 
work readiness trainings to disadvantage/, unemployed youths in bver r)0 locations 
throughout the country, using computer-based education as a primary medium of 
delivery. Fair Break survey results show: 90 percent of program completers pasS' 
their C;ED exam; H'A percent of conipJeters are placed in jobs for further vocational 
training; and 7,'^ percent of those placed in jobs are still employed six months later 
At the Department of Army. PLATO is being used 'to train rec^its who do riot 
Di'^'r,^^^!^';^''^ competency .of reading, math, or English. Utiliwition of 

PLATO-dehvered traming has shortened time required to achieve necessary levels 
of competency by 20 percent, thus helping both the Army and the recruits. 

There are many statistics supporting the improved speed with which the student 
can learn, coniparecT with traditional methods. U is more difficult to capture statis- 
tics for the improvements iiWttitude and motivation on the part of the students 
For*^xample. i)r. Anne Emery, Assistant Superintendent, Office of Public Informa- 
tion and Communication, Baltimore City Public Schools, has said, "I have seen 
PLATO excite students and make.theni want to learn. I have seen the improvement 
in , attitude and grades, It will be to their everlasting shame if educators do not get 
involved with, support, ^ind use the system/" 

Another aspeot of computer-delivered instruction is the increased mobility^hich 
it offers and the linkages which can be made itnuch more easily between our public 
fnstitutions. One local exiimple of this is a program which was jointly entered into 
by the University of Marylahd and Control Data to deliver PLATO services to the 
Baltimore School System and the Baltimore CETA prfme sponsor. Control Data 
turned over to th(^ University of Maryland its PLATO client base in the City of Bal- 
timore. The Univer^jity of Marylancj has acquired their own central PLATO delivery . 
service and is now in the early startup stages of delivering PLATO services to the 
greater Baltimore communities. TKis has resulted in linkages between the universi- 
ty of Maryland and the Baltimore School System.' Both the University and the 
School Systtmi ih Baltimore will be the benefactors, and the education of the public 
school studer)t in Baltimore will be the primary benefactor The concepts such as 
the wall-less classroom can easily be implemented with this type of technology. 

A number of majag*orporat ions are using training delivered by Control Data, 
such as General ^^^^Mffi^upont. United Air lines. Shell, and Kt^deral Express. All of 
these companies i)|^^<ewiing at the issue of improved productivity, and they are 
achieving that improved pfc^ictivi^^j.' through training ' effectively deliver that 
training, computer technology is' the only practical w.. u> go today Labor and 
travel costsv are just too high. Kiirthermore, because of the nature of the training 
which must be delivered, one must insure that it is delivered-iiccurately ancJ effec- 
tively and that the individiiaLunderHtands the material thoroughly, 

Jt has been said that, if productivity is America's problem, the' solution is educa- 
tion ( bhipiiter-based education is the means of delivering education efficiently and 
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A'pplifcation 
Report 

A/o*v'f/it' (ipmputor systems nnO services ' 

0/ ConUOl Ddin CcrpO/utiOn are used m oauaMian . 



CONTRpL 
DATA 



PLATO System Spurs Baltimore 
SkJQ'enls to [lev; Aclvievjgmenls 



by Anne 0 Emerv. Ph D, 
Piincipal. Walbrook Hi^ti School 
^allimore, Maryland 



Las! June (1979), 206 of the S38 
-Walbrook High School seniors tailed 
^rty ol Baltimore mathematics and'Or 
re.iding proficiency tests mandatory 
lOf the first lime lor graduation Nced-_ 
mg a quick. etlectivO ii.olution, wo de- 
cided 10 reeducate If^e sludents with a 
concentrated, computer-based basic 
skills learning pfOfJVam. 

Alter 60 days of using the Conlrol 
Data PLATO system lor bjstc skills tn- 
stmction but nine seniors passed 
ihe m.indaiory tests 

Although we have used the PLATO 
system at WalbrOOW for more Ihart fivo* 
years, including a small pilot opera- 
tion, we have only 12'terminal8 Many , 
ol Ihe seni^s who tailed the lests last 
June hpdn'l had access to the 
compuler-based education system H 
we had our ■'druthers.* wo would have 
100 lermtnals because a large number 
ol sludenis enter Walbrook High,. an 
inner-city school, with reading and 
malh skills below the stxth-grade level 
The staff of |ust 1 to lenchers has Only 
three years to work with 2.500 pupils 
Fortunately, though, 90 percent of 
the studenis chosen for the PLATO 
program Increase their achievement 
levels Youngsters pi both ends of the 
if.irmng spectrum have ddvanced as 
many as three gr.idcs within a single 
school year Because ot Inose results, 
we apply the PLATO system as much 
as possible 

^ore than 200 Mu dents currfntly 
atv i.ikinq b.isic Sk;ll& about half of 
them )nTn<ilhom,iliC& and hiilf m rend- 
ing Anoihef 60 are m foreignjiin- 
guftge classes, and we have a smal- 
tpnng of gtfled youngsters taking sub- 
ivc\s no\aJSUcitiy taught at Walbrook 



Altogether, about 125 children re- 
ceive PLATO instructiOh daily, usually 
spending half ol a SO-mmuto period al 
a terminal, learning a skill, and the 
other 2S minutes 3 moie converv 
tional teacher-ctassroom session, 
learning how to apply the ^kiUs 

Our staif recommends students (or 
the PLATO program; department 
heads give approval Senior^eeding ^ 
remediation have prronty Based on in- 
formation from a prqlest taken by a 
Child a'l a tdrVnmal, the PLATO system ■' 
then suggests where the student 
should be placed m the curficulum and 
which instructional m^tenal-should Ue 
utilized A youngster usually spends . 
■one semester on the system ■ 
■ Getting students to use the termi- 
nals IS no problem They are clamor- 
ing tor them al the beginning of Iho. 
dtiy we have to chase them away in 
the afternoon, ana.they would come m 
on Saturdays it the schoot were open 

Mof cover, some parents have 
moved into the Walbrook district so 
their Children, both gifted and those 
needing remediation, could take ad- 
vantage of the PLATO systerp 

'Con«Fputer- based education is^just 
one of several approaches vJe use to 
mOlivato ouf children But ii is cn^of 
Ihe most effective because the PL/uO 
terminals prOvide an individualized, 
sell paced Irammg environment in 
which the student competes only 
against himself or herscK eliminating 
unnCCfjssary peer pressure and em- 
barrassment ThiS defuses the^ostitily 
found in a child who rws experienced 
a lack of success m the ppst and an- 
ticipates a lack of It in Ihe f'ulure 

Each unit wilhi"h the Pi:A70 Basic 
Skills cufnculym has one or mbrc Ob- 




Nlnety percent ol tfie Wilbrook students wtio 
used tne PLATO system In ■ remeiSial pn>- 
gram advanced tfitee grides in one veir. 

jeci'vps which the student must mas- 
ter betore^io or §f>o can rnovo on to 
ancftherunit The boginningunits have 
several simple objectives; as the stu- 
dent progresses, the objectives be- 
come more complex How'ever. the 
student may repeat all activities in a 
unit as many limes as necessary to 
master a given objective. And no one, 
not even other students working at 
terminals alongside, is awa^ oj. how 
long it takes 

By presenting matenaj^ln smal! irv 
crumonts. the PLATO rptthod enables 
me student to build / history of suc- 
cess^ts It encouriii/es him with trrv 
mediatd Icedbacy impossible in a 
coaventional classroom system This 
reinforces and ^Jpports the successes 
and motivaies/he studern to work 
harder becauj^Tw. se6s that he can 
learn By cfifeMSV 'be conventional 
learning appH^^Lmay take so long 
that Ihe child islurnod off and quits 
trying conimupd ► 
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PLATO li CDniiCrrrd ,ir> jid Id It.tinfr' 

ancf rrif jiurfmcnts lfi«l inilit^tt f! 3 iliideni needs perioral help 

Teachers Learn Immediately When 
Student Needs Special Help 



p'L'Cise ptflotrr 



trie c'liKl M'l.'Ci.-t",, Plato ,r'.,! rue nun 
(h.»nK"j in p.Hl K) fiHjrsL' fni',l(!nl to 
[Jyn.i'^iic ,i'>'''M'i"i1 r.rloDn 'J'spljys 

pf('st'^lj!it>.-" Tfi, t,;. in,i [j^ 
Simply t(_HJCh(ng llic !! "iif, S Stf""ri 
Of Keying in a<U.'\ Ttioy c.in ccn 
t riO(,t'".(' p.iiris 11' inslfijLliun IfujrL'O^ 
q,itni*iq tji iMlor cuniroi 0I mci; nwn 
lea'ninq envirorrMur^ts 

COursfi inclurte^T riunpt'r Ci.>'U-t'pls 
[inlMfTiiMn' o[)i." .iiitms ("voNinq nuTi 
tJOrf, (ractiO'V, i'lj ,)('i..irTitfi!, tUKJ ^pL> 



T.^nt In 



, t\.^.- .iv;r rtu- 
■T-J at W,i!i r(X5k IS a 



ThL' PLATO syslL^rn pfovidus iMc- 
typt^' ot incJivirlunl r urnedi ijlion IMat 
mosl teartiers m lyfiical cli'issroom 
SilU.TtiOnS SirTiply Cinnot tjrvu ll StoruS 
il.iU) Of LMfh <^,lv;r!Pnt s prc cjross 
.vJ,i.~h Ifn' Ic.KMfT lo, Ovdliit'ltL' 

f o( > <ifnplL' tt a , Clung si ijr ; 5 
s;H"Hl'ru} loo 'much lime on triL' lutunnl 
.isp^'CK Ihc Kf.u.rier c.in SiJ'mi<-,(i Uuit 
ru> Of sTif IS Mav-mg n problum (IgIlv 
runinq tfie i^i mU'r pf L'liruj Ifie 

rivi'lirig rnatluf ,AfiiCn rfqij.ft'S only ,1 
Ihrrd fjr.'Kn* rtMilifig level 

At lh,il puml Ihu ttMchc'^iH spt-nd 
fTv.r.j iirt^' v.>iri irif s;ud»_'ni' Wiifi natf 

irtM ,T^('f,n}t.' h.isK st^ilis CMS-, Ji) ifu' 

It'i I'.iri.li'j ,irly U'lL' lirnt' ItlC l*?HC"n(^f 

r .1', r;\ift? lifTiu 10 wofk witfi siudenis 

T*-:,' p,,'[;.)s^ ol |-'L^TO lb 10 <r.svsl 
Ouf fH.I ff'ptaVc r1 In f.jf! v-ilMoul 

f^lATO '.O'-ipulPf bt'lsV'f] {'ducilion 
d have losi Our L'fitirc L,ilin prcv 
c^frKn dijp ll' Pi/'.k;!*! c liIs 

PLATO '/,M."Ti ' r.-'<'tu'd 




» tmery 

ICS sciencL"* and tpfoign 'languages' 
Fof insi^mcp one gtiied siudopi 
siud-','s fiquncinn'tfy, nt)! liSu.iHy o*- 
Ifft'd ,t' W,i:prooK«. VI, ) IMC ,lf>ff7iiniil«, 
Me rv.v; cl.'iifjq (ri.ilfit'.'n.MiC, Utjne 

., I . t. )(' ,ind rias-bcen rtrropted 
at ihf M issachust'tls Insldulcof Tyctj 
iKiloq> , . . 

Good <ic.idt'mic slandincj is rt'quirod 
lu participate in athlplics of course 
And it a stLjdcnl is on prohalion, he 
can! use PLATO This is a loni 
fTiolivalor. bec.iuso the youngsters will 
sacrrfico much to keep that privilege, 

Sigiuficantly. the PLATO o<pone«fc 
has shown thai the^ dichotomy is not 
always thai great between youths 
/H-ydtiig iiMrK-diajion and the gittcd As 
an example, a senior studenl was re- 
tcrred to tf-ie PLATO sy^lem as a faif- 
ing student ajCOi3plc of years ago He 
IS nuv. an fiutstandmg scholar, studjt* 
ing coiTipuler programming. htjpfl8^ 
dt.'^i'iop programs and assisting Corv, 
ifol Data reprcGOntalrves in 'de- 
mor^slraling the Basic Skills programs 
to edijcaiors m other cilies 

In su mmary . at Walbrook High 
School \ye use many means lo chat- 
ipnge students and moiivnte Ihem lo 
arhifiit© here feo they C{\n meet Ihe ■ 
chalkengesr^t .coHc^e nnd or the world' 
ol work 

The PLATO system is jus» ont' o' 
ifuise rnyans and it h<1s been uniquely' 
suLCess'ul in rielpmg students make 
qiJ.iniLim strides m basic mattiemati^ 
and reading Mastering Ihose vital 
arer)s IS essential if our young peot>lc 
aie guing to succeed in life, no matter 
■rtnat ^a'dstick^wve use lor stJO^O^i 

TfKj (>n(v s'lriflcnminq we currunTN t, 
: I-". r'ii> ',y.:crn IS our one dn/en "t*^ 
u-r- - .I's A>, I irij.eateO earlier, 
w. ,r. AC r,at) U)0 
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-INTERACT- 

In t tl \v y .1 ,^ul^^'l^^ i.i I \ of^^ \v I M M1 H llU ( >1.}H M >i tt J U .^^ 

tofinrJ to [Mi'ijikf ,iiui [iMikct iM I't r ,)( 1 1\ r \kl(^>Ji"^i 
fJin.ihiMi.il -\vtr(!v- ^\i!fi ,1 pfini,ii\ in fncJu .il 

in .It It Ml .uui I r ,r, n,nr, Inter \v t i^^ [uu\ m.ir krt inv, j ^'^''^^ 
1 1 Ml ! .11 : K i ! ( ,H J h i[ M i I n u MKH \- I\< 'sn^H i 1 ,1 1 n M 1 T V\\ \ \ ,\\\\\\\\\ 
'~^\vtcni t M liv n \ v4t; f'li In t |u' Anirtn.m^ Mrjft 

\ -1 H : J [ n Ml \ [ i \ 1 1 1 tf I \rt' [ M in ^-n i 1 1 v ' i • \ J 1 1 > i \ r 
I irjit t n Mil '1,1 WW tM in.il k ct t lie ( 1 'K -\ ^^trtii 
^^.M|..t■.^J, 

I n t ( I \t ! . . ^ !( ni ; I : , li .'(-^ ,1 ni i( 1 1 ^ ( in 1 1 Ml 1 ( M > f' \ [^k mI 
t [ .1 n J( M V . n I I ■ ■■■ I ilMht ir-- I >t r he 1.1 -I M ; 'oJl^-^ t v m 

( ■ t t II ; r • I' I \ ■ t ' ' I 1 M r .1 n-vl [ ,i [ >i J I \ n ■ t [ ir \ i n i; .1 iivl u ' .if kI \ ivlt ' 
^' ' if * 'I (1 M t I, >; • I'M icMill.in! -^\-.t(fn (MKi[^|(-> ,: lnrJiK 
■ ' ■ I I u t \ ( !i .1 n M 1^.; r X ;>( I M lu ( » m t i ; f 1 1 1 - t u , 1 1 1 I 

> ■ >M 1 [ M : t ' M .mM .W ( r- I ] ■•rj t i ' > jU U 1- I \ 'It i I \ \\v ,lppn ^'.M i 
It' ' ' ■[-*';■ <■ '[.Mr I * it \ n i t I ' J ■ *M I V > M J t r K ' V 1 \ [ 1 , i f n ; . ■ 1 1 1 \ 

f 1 i> >r • ^. r t - f f I ,,■ I 1. V, iJ, 1,1 I M M ' I - I « •( 1 U II 

II : : ' 1 ' ' ■,' 1 1 .1 > M\ ' ■>, I - 1 I > M ' [ ■( [ ! I M n 1, w u » I n M u , i ;,n ' 

I ri ! . ;i :!! ! Mil tir' I f Ir lit \ it ;i 

I'M. 1 \ ' 111 IH .1 tl-, . iii !i«< r IM ;m, 

■ > . ■ ( 1 1 I i ■ u ! • . ■ ' M : : 'I -r! ■ \( I ' 1 ■ \ 'M ( ■[ n MI - ! 1 1 !\ 
.r [ .Ir , . - liii \M \ i M'n :,h t ■ * \^ I ^ 

^ I . : I [ ^ : 

It,.-,,; ^1 ; ■( ■ .1 . 1' . r I ( t ■ ^ ' • ! 1 . 1 . 
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Interactive Training 
in Cardiopulmonary Resuscitation 

■ /uiK'ii/t^ iri^t ruction in //fi'suriMX t cchniqucs 



Nj(l.m*l I rnlrr 
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.•.il:n>; ,1 s> ' 



(■ linji - 
full J/ul I 



1 [iASH 



1 It sjy Vip l«?dst thf proKr.muninK 
lask v>ds d^mjndinn Ihf cjsy pjri 
v>d- ihc 150 pJK«"* "* '"f 
,irui an>wer'« The prngrjmmer% hj(J 
ti> TTukf the vuiroiiisi op«>fdti' in 
rrsf>or>>f Hj' liKh^pon I hones with 

.ir>\ MfTU- inli-ttvPfMs I h^^Ti- wf rr- 
.tis.' inti-rTu+'tj, toi the 20 jnaloK artd 
diHit«"l systt-ms in the riuniLin 

By tar the most diMuult pjrti the 
-.iif twdf t»j werf (he dl><unlhms ihdi 
f<nverned the-|pvjlujti(in pi-iwnd5-i>M 
pertormancr by 'he stuiient The 
pri'blrm wjs to rejJ the input drrjy 
rrtlcttin>< the studrnf s pcrtorrnar.' e 
.ind < 1 I luilxe whether thr perinr 
mjme took ti>o Iittir or too rrtui h 
tirre an*.) i^i deterinine. whether edi h 
fijii ol tfie [lertormani e oteurred in 
t he f.ro|.>eT M-queni e ()t|f or the other 
>>l ihr-w two parameters dlone »vouM 
hj ve tfT-ri r jMijr tu mjnJX« T o^ether 
thrv dithailfie-^ Bas^'d "n f>rr 

! ■ >r r>ian< r the software ha% t^'' display 
hi^h .f-..'l„ti..<' j([jphi<5 and < oinplf 
rhr^ with vide.' kleii^onsfra 

^.>.) r. .l<lr.^..•>rl^ ..f hi>vv ti> itn 



frai. 



112 



ERIC 




























.-i K A U In 

















^^(' U A P f 



An: 






















...... c.,-.) 



113 




At K v:if- sUy. F.Ss BKANtM ■ .rr.^- 
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The Interpretive Language Used to 
Program the CPR System 



MSkw L«um*r ^ 
'%Mvmrf Ilcacjtrch 
1S33 School Rd 
CamJllOfi, TK 7V)06 

% THr mt^rwfivt Umguagr lUvtloptd for Ihr CPR tPun* < imtoinj ovf M Jtt 
/tpTTif op4TatiOm that makt ffoisibU the progrvmrning of tht Vtir\ou> hardw^irt 
^UmtnUjij^^Ou tystfrn (hght pm AppU vuUo display vuitaJtit uuiiui lope and 
maniktnt} 7Ti# langimgt u «miLir to axarmbly languagr wtlh fht tamiltur i>p 
coti9~^rjur**mt ttrurturt known fti xtMmhiy- langua^r proffriarrirrim At>i.tut 
of tht mstructtont prxrvuit tht (omputationai and abihtxsi a iC>-bit pro 

cn»oT whilt tht othfT half u drdtcattJ to th» tp«^uil harJu>*trr rtrmentt ot thr 
t'ystwm 

A p>ju*rfui iuMonfvuiST rjtsr> tor displaying trxt and Ivw anti *\t^h rcvjJuOt.n 
grmphic* thw AppU vuiMo %crr*n axui for. buiit/mg tabUt fur rlw light pen , 
mandi to work from Tht tabin for the p*n command contBin ihr numbrr (.<! en 
tr^i tn thr tabU and each mtry i. ontutm thr i y »furt tind Jfnf i c><>>Jiniirc» n>t 
an mctrv4 rrgton and an orvwrl nryitrn IVhrn the peri comrnarid nerutn any 
dmfttfwn of tha hfhv pwn rn an actme rrgtori of a menu **UcUon will cmuse thr 
tmxl n fh# mven rtfum to bm hi^A^ghfni (black text on a whiU back^roundi f<' 
mJvate thr current leUtrtion and whm ^he pen nnyvn on ti, ^i^lhtr field fhc 
sn~evtOU3 held u changed hoL-k Iki ncfrrruil and <ht ncU' htid li hiffh\\f^httd 
T iju( hwi the tytjg on the pen fv ■naAr i TU-rtu fei/xtlitn ujtJ/ ^ttu^n m numbn in 
Juratmf the tai^e mdex that uxn ht^hh^hled la%t and n Tone f<jundi .-n rhc Applr 
»P<rfl4cf 0 irudio feedbtack 

Lutinf ! thitun tf tampU ^)fr~,».., ...^^ <>. <K, rr.j_. . 

~ith i omffV-nfi on the <ypent!u,n n, thr ^uir Thr njla.rd .*T(Tnmf .,t tnt ^Ltitt^n 
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prove performance Ft^rr 3 is » flow 
chart o^the part of the program thai 
teaches external chwl comprwsion 

In the text bt)x on page 126, Mike 
Laumer giv« some insights into how 
th^programmtng was done Listing 1 
IS a safrpic of »ome code that f^ike 
wrt)te in the mterpretive language 
developed for the CPR protect 

The Light Pen 

There \i a big difference between 
using a light pen to simplify j frw 
types of mput ^nd using a light pen as 
the only input under user control In 
our system, the light pen had to do 
almost everything that a keyboard 
can but without the keyboard s com 
pirxity 

We orgAnue<i thr -use ot the Itght 
P'en around a rnenu of nine choiCtt 
The student woul3 choose one of the 
nine items by pointing the light pen at 
It and. when the block around the 
Item lights up> touching plat e be 
twren the li^^ht pen s two metal nngs^ 
The ritne choices, js shown in phoipy, 
3 include searching a subtecl indexi^b^ 
vocabulary check reviewing the l^st 
15 Kconds of instruction >lrpping 
through frame by frame fjracticing 
on the inanikiii taking a break re- 
suming the program after 4 break re. 
questing a quu on malenal that the 
ttudent thinks he or she knows and 
calling a live person lor assistance 

Smce It was vital fo give students 
the sense of being m control, we 
wanted the menu to be available 
always We decided that t>vo mom 
tors were necessary a^d would add to 
the system s capability One would 
always be available to lake input 
from the student and to display out 
put from I he computer The other 
.would constantly display information, 
from the videodtsc At times, we dis- 
covered, the two monitors could 
work togethei as d highly »ophisti 
cated instructional Hk)I furthermore 
the Cost i)f the >econd monltt»r was a 
small p^n of the (tut o( the whole 
Cf'K system 

II dt any pt>iiit u. ih« instrxii. tu.n ^Ut 
»tvjdent gets botVd trhashing say the 
an^ti^my i>l th« he^rt thr stuilent tan 
switih to I km,w thi» Quli me (»i 
««. 1 ^ai.l U, iry ihr nanlklr, Svt h 
tn,.l.,in k^<^>^ it^idri.ti inirmi.d 
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.To provid* for alphabelK input 
from the students, wp provided a 
word template systerri that provides 
« listir\g c\ the alphjb«t and allowi 
th« itudent to sprll out a word by 
touching characters in the list ['holo 
4 ihoM the template tn us* The 5^ft 
ware herr can handle most A^i^prll- 
ingjs the words intended Rather 
thjLP insisting; on exact iprllings the 
software chrcks to ser if key letters 
are prr»«nt in the conrct order U the 
student is trvinx lo ipell puis* \\\^ 



K; Ki I •liF "K.- 



\ 



•oftwar* will understand so lor\g as 
the student enters t.ie letters 'PLi in 
that order ret^rdlwof the letters 
that come b*for» after or in b*- 
'•twe<n' 

The lijiht pen provides access to 
several different letels of explanatTVin 
of the key vocabulary words Each 
level may involve pnnted and spoken 
rx plana I ions and labeled illtotra 
tions rhe first definition provided is 
ihuri and simple lettinx the student 
qunkly chrtk the torrt-ttness uf his ur 



her understanding Of the term The 
student can always use the li^ht 
to jnli-r "M" for 'More' to get ' a 
deeper level of explanation Photo 5 
shows a frame with a basic explar\a 
tion oK<PK 

Students alsi> use the light pen dur 
ingt^uities as shown in photo 6 Pro 
vwjing different levels of explanatior 
on demand helps to implement the 
trursaK concept of learning, as op- 
posed to the traditional stcp,-^y -step 
vame -for -every one. linear concept 
Thr system meets the needs of each 
itudeni Prtiple whii want more . 
thorwi^ definitions can always get 
them People who |u>t want to learn 
enough lo perform CPR need not gu 
to such Itngtfis 

One benefit of utoa^U apptv^<-f> 
to that a sirtgJe nucleus program <.an 
satisfy *c^er«l diff errnt levels of 
leamirv^ nrrda I his htlps d great J<*al 
In *iiU)rtlziiv^dlrvTUjpmTril Cu*t3 
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RtQUISTS M*NO 



COMPUTER 
BEQUESTS \>hi 
COMPRESSION 



COMPUTER 9IVE9 

OIRECTOR* 

DISTANCE 




T 



COMPUTER 8rvE3 

FEEDBACK 

* roO WEAK • UB 

"TOO HARD " 



w-fn^TEH I 
REQUESTS JS [ 
COMPRESSl0^j 




CO«»»»lCT 



«t()tiE3T I 
CivE aSSpSi [ 

- 



OFFER 

UETnONOUIc 
RMTThM 



PASS 
X NUMBER 



SHOW 
P03Slp^ C 
ERR0R3 
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